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HISTOPLASMA DUBOISII AND AFRICAN 
HISTOPLASMOSIS 


Duncan, 

encountered ral times and alw: 
Lecéne (cited by Brumpt, 1936 
(1945), P. Kervran and R. Are 
(1947), J. T. Dunean (1947), 
Brutsaert (1952), have been, 


PyUINDNAN) ¢ 
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same morphological features 
which of the two terminal cells hi: heen tl source 


In the sputum, the parasitic cells were rare and their size smaller 


an those of the lymphnodes (about 10, in their greatest diame 


The tat in these cells was generally more dispersed that 
the cells of nodal orign 


In none of the examinations made of * pus trom the 


nodes, or of the sputum, was the classical small parasitic 


Histoplasma capsulatum encountered 


CULTURES OF HISTOPLASS DUBOISII 


It was quite easy to cultivate the fungus from 


lymph nodes. On Sabouraud agar (glucose 2 percent 
blood agal®r (sheep or rabbit blood , | secured 

at 25° C, maybe a little faster on the blood agar 
Sabouraud agar It takes, nevertheless, about 10 


7 
ICs 


to have a well deve loped colony. \lthough the ricl 
in parasitic cells was enormous, the number of colonies 
per slant did not exceed a good tenth Krom the first cul 
was easy to obtain subcultures on the same medium or o1 
broth, soil agar with or without sugar, and even on Smith’s 


thetic medium 


MACROSCOPI VORPHIOLOGY OF THI 


, 


On Sabouraud agar (glucos: hercent 


At their very beginning the colomies look just like ground 
In a few days they become white and downy, and grow 
larly, producing above the slant surface a disk 2-3 mn 
Hess Che subcultures do not assume the grou 
and are, at first, white and downy With aging 
come powdery and of a brownish or ochraceous colo 
lar appearance Is the result of the devel 
chlamydospores. [examined from the 
the colomies, lightly immersed in_ the 
color 

Che centrum of the colonies 


sometimes elevated above the rest ot 
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1 


here 1s a te nde ncy to pleomorphi cle generation, 


variable Iron 
ure to another, and it is necessary to make subcultures every 


in the strain in normal condition 


Jomies remain very superficial 


later, they become brow1 


1 1 
ickKkness they 


mediun 


velopment 


} ed (iil 





eptum, but sometime 


hyphae 
cirection 
wit] 
of dichotomy \erial hy lene rise 
right angle; at their starting point, the 
movement Phe space separati 
vphiac than im vevetative 
thi evinents are no 
produce macrocot 


, 
Phe org 


have suftficier 
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echinulated chlamydospores Furthermore, 1 ny ide cultures, 
| hay “ always SECT] the echinulated Mmacroce Teer betore | could 


find any smooth macroconidia 


X PERIMENTAL INE 


White mice have been inoculated with pus dil 


cal water (1 vol pus 1 vol. water) intracerebrally 


in the peritoneal cavity (0.25 ml No symptoms 
Guinea pigs have been moculated with the pus (same dilution 


the peritoneal cavity (0.5 ml) or in the testis 1) None 
the animals became infected 


It seems that it is impossible to transmit //istoplasma dul 


1 


to the animal starting from the parasitic human cells. On the con 


trary, as may easily be ascertained, the moculation of the sapro 


phytic torm is easy, at least to the guinea pig, when one makes 


of the testicular route 


EXPERIMENTAL INOCULATION O| THE Cl 


HISTOPLASMA DUBOISII 


Phe inoculum was made trom 15 day old subeultures whose sut 


lace was gently rubbed with a glass rod in 3 ml physiological water 


per slant Phe emulsion was composed mainly of spores 


Inoculation of white mice 


Six white mice were injected, in the peritoneal cavity, with 
0.5 ml of the Intecting emulsion lwo of them were killed & days 


later but nothing special could be noticed lwo others were 
, 


killed 15 days after the inoculation In one of the two, on. the 


small whitish nodules 1-2 mm in diameter were found 


mesentery, all 


‘ 
' 


lhey contamed very numerous parasites of tre capsulatum form 


] 


Phe two last animals died but the autopsy could not be performed 


Krom this experience we may conclude that is possible to 


moculate 7/7. dubotsit in white mice but ; li as W know. the 


\titer this paper ‘ 
See R. Vanbreusegem 
Pransmissibilité au cob 


humaine Proc SO be 
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evolution of the parasite does not go farther than the capsudatun 
form stage It is evident that other experiments must be undet 


taken before it is concluded that the du/oisti form does not appear 


in the white mice 


J 


Phot ulation OT rahhi 


lwo rabbits rece1y 
emulsion used tor the 
] 


vas noticeable ; h Injection but a week later no more 


symptoms were ol ved arly 7 months later o1 f the two 


animals died 1 i psv was performed 


a clear effusion w: in the pericardi 


tumor in one ot vo lungs Culture 


vive any result Phe second animal wa 


healthy 8 months atter the moculatior 


[noculation of quinea pias 


I made use of the testicular route 
0.5 ml of the same emulsion utilize 
guinea pigs were inoculated and 


punctured with a fine needle “ig lays ; inoculation, 





Ni ve OLOGUIlA 
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nodes 
parasites 
1) were very 


patient but their 


It is rather evident that the fungus isolated from the patient ot 


Dubois, Jan is, and Brutsaert possesses a good many features 


, 
of its own when comparison is made with //istoplasma capsulatum 


1] 


al histoplasmosis. First of all, li 


very irye 


heen encountered in man and in guinea pigs which 

been encountered in man or animal parasitised with 
toplasma capsulatum: to this morphological aspect of the new 
parasite we gave nein ist. torm In the guinea pigs, 
a parasitic torm which seems identical with the parasitic form of 
] t} 


precedes le appearance ot the dubotsu 


rphological aspect of //istoplasma duboisu 

rorm Lhere s every reason to believe 

that the dubotsii torm evolves we capsulatum form \s a 
matter ot tact ca wt wort MM are first to appear in 
stoplasma duhoisi 

rOxTEeSsSI\ ly, thei apsul | 1 i! and thicker 

finally they attain th pical asy we duboisu torm 


The cultures of //istopl 


of their own, thi 


chlamydospore : rit 1 chlamydospore 


plasma capsulatun 
J am not ve 1] lecide 
pathogenic thi 
SCCTH) 


aspect may 


ot Histoplasia du 
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FURTHER STUDIES ON THE FRUITING OF 
PHYSARUM POLYCEPHALUM 


(Gray, 1938, 1939 


onmiveete, 


PROCEDURI 


culture were mianitan 


«| hy Can }) ( 1936 . }yut {| 


ved cultures im beaker prepared 


(Caray, 1939 \ll experiment 





Open Corners rwnh were 


1 
nel iw OT 
mch ly 


one side and 3 inch lengths of 44 inch bra bing were 
oldered into each hole fhe four bras separators were ther 
laid alternating with five 20 * 20 in squares of clear window 
vlass, and wood trames were built to hold the glass 5, sepa 

by brass squares, in position rh lass panes protruded 
about 4 inch beyond the brass separators all way around, 
and the spaces between the protruding panes ot glass were filled 


with a lanolin-resin glue, the preparation of which is described in 


a paper by Boeshore and Gray (1936) Thus, tour watertight 


] ] 


chambers (18 inches square and about inch deep) resulted 


leach of the chambers could be tilled or drained independently ot 


the others by means of the two round brass tubes which passed 
through the brass separator Which tormed the sides of that pat 
ticular chamber 


three wave bands of the mercury are were employed he 


blue line at 4360 A, the green line at 5460 A, and the two yellow 


lines at ca, 5780 A. Liquids used in the filter chambers for the 


] olation ol the blue and vellow line Ss were those recommended by 
Warburg (1928). The combinations of liquids used for isola 


tion of the various wave bands were as follows 


SOLATION OF THE BLUE LINE AT 4300 JA 


Chamber 1: 206 quinine hydrochloride 

Chamber 2: 0.0030 acid rhodamine 

Chamber 3: Ammomacal CuSO, prepared by adding normal 
NH ,OH to M10 CuSO, until precipitation was complete 


Chambet } (6, 


THE GREE 


Chamber O%. Cust - 
Chamber 2: 0.22% K.Cr.O 
Chamber . Neodymium ammonium nitrate solution 


Chambet Neodyniium ammonium nitrate solution 


Phe neodymium ammonium nitrate solution used in 


and 4 the isolation of the green line was not 





pure salt 
rare earth 
In nitric acid 
rated ; ammonium 
Was again evaporated 
and then ammoniu 
neodymium 
rare earth mixti 
he absorptior 


was found that a 
mercury are but 1 the green | » addit 


to neodymium the r: earth mixture contained samurium, euro 


latter probably 


plum, and praseodymium; soluble 


aided in isolation of the green line, 


transmit green light but absorb 


ISOLATION OF THE YELLOW LINES A‘ 


Chamber 1: 2% quinine hydrochloride 


Chamber 0.20% tartrazin plus 0.02% 


( hambet 3 O°, ( us ) 


ht imtensiti vere measured miopale 


valvanometer 


Ag 


hee tandard 
LPON 
above wave lengths Upon pe 
length of time necessary for fruiting (1 
at which the culture was placed under t 
porangia were mature) were ascertained 


beaker cultures of plasmodia with 
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versely with pli value, temperature and light intens being con 
stant It was also reported that in the | range 4.0-8.0, the 
length of time necessary for fruiting varies directly with pH 
value; 1.e., the lower the pH value the sooner sporangia formed 
Since the present work has shown that a relationship exists be 
tween fruiting and wave length of light, it was thought that per 


haps the pH and light effects were in some way interrelated. 
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ic. 2. The relation of pH to light absorption by the pigment of 


Physarum polycephalun 
Seifriz and Zetzmann (1935) have shown that the pigment of 
Physarum polycephalum is a natural pH! indicator which changes 
color with pli changes in the surrounding medium. Since this 
is the case, it reasonable to inter that changes in color whicl 
occur as a consequence of changes in acidity might also be accom 
pamied by changes in light absorption his point was investi 
gated by preparing extracts by macerating 5 gms of fresh plas 
] 


modium in 25 ml of cold absolute methyl alcohol and _ filtering 








FRUITING OF PHYSARUM 
Five ml portions of such extracts were added to equ 


thallate buffer of various pH values, and the pli \ 


resultant solutions were determined Phe absorption cu 


were obtained with 5 nim lavers of four such solutions are 
sented in Fig. 2. From the curves presented in this figure it 
=F es ] sing the ; 2° Pe = oe : anh ae 
evident that decreasing the acidity of the medium conta hing t 


pigment results in a reduction in light absorption by the pigment : 


1 


this Is especially noticeal MW 1 violet and blue end of the 


spectrum. Such resul provide a basis for the 


suggestion 
the previously dernonstrated pH effeets may be 
fact that increased 


change in the pig 


Siti 


light is absorbed by the 


would 
inevitably lead to a more rapid lation <¢ | Wn) tron f the 


fruiting process, since it has already heen demonstrated that whet 


other conditions are constant. ti necessary for fruiting varie 


inversely with light 


Plasmodial cultures of Physaru 


‘i 


Irradiated continuously with monochromatic 


green portions of the visible spectrum 
the yellow portion It was found that the 


light the more rapidly the plasmodia 


‘ greater the percentage of cultures forming 
When the absorption spectrum of a crude extract 


containing the pigment and other acetone soluble 
determined, was found that the greatest percentag 
sorption was in the blue end of the visibl pectrun 


i 


more rapid uting which was observed when pl 


irradiated with blue light of 4360 A wave length w 


to the fact that a n h greater amount of 


though there was some indication that 


ight are less efficient 


‘ 
] oe 
lasmodial extract 


hsorption spectra 


ter the quantity 








THE UTILIZATION OF NUCLEIC ACID 
DERIVATIVES BY NEUROSPORA 





cultural 

rade ( 

Phiy« oniveete 

ninghamella ) \scon 
] 


Isp rgilus. Pentel 


Impertecti: (principall 


cluding that uricase 
enzyme among tng 
11 Carlo, 
her of nucle acid derivatn : itroget 
of the yeasts, Saccharomyces ci 


1 


utilis was able to grow upon media contam 

adenylic acid, guanine, guano 

xanthine, xanthosine, hypoxanthine, 

not, however, utilize cytidine, 

thymine, alloxan, ribonucleic aci 

the purine nucleosides and nucle 
mnidine nucleosides and nucleotide 

was able to utilize « 

antoin, of the substances te 

than /orula utilts 
Kerr, Seraidarian and Brown 

of purines, purine nucle 

vnthesis in Torulopsts 

It was found that guanine 

reaction was not reversible 

most completely incorporated 


cl Tithe le | le Vere utils 


at the pre 
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competitive 
kperimments were 
iilization 
x pe riment 


ource, at a conce ntratior 


to 50 mg percent of m 





acai peiccnannigierenes 
HYPOXANTHINE 122 122 
MENZIMIDAZOLE 219 HO 


NZIMIDAZOLE / 
OXANTHINE 
, MOLES 


i! 
1} 


passing through 


| - 
noted that the grow 
] ] 


pletely inhibited by a benzin 
while the growth resulting Ira 


closely approximates that in the controls 
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A FUSIDIUM DISEASE OF XYLARIA 
IN WISCONSIN 


\n infectious disease atfecting stromata of NX y/aria has bee 


countered by the writers in the course of studies on various 


resentatives of the Nylariaceae in southern \Wisconsin 


pecies of Nylaria has been found attacked in nature and 


] 


one location, rut the ( 


lisease attamed epidemic proportions 

ituation It first came to notice in the spring of 1951, although 
later examination of preserved specimens taken trom the same site 
On previous occasions Fre vealed that the pathogen Was present here 
as early as 19045 Phe malady appeared to be highly destructive 
i) 51, and another local epidemic developed during wet weather 


in early June, 1952 It has been determined that the disease 1s 
meited by a fungus, /usidium parasiticum Westendorp, whicl 


ears not to have been previously reported in North -America 


|) 
Pitt HOS! 


| he malady aa question Wits encountered IW < heavy stand 


stromata of a species of Nylaria identitied by Protessor 


Miller as NV. oxyacanthae Vul his is a species concerning 
| 2 


there has been considerable COnNTUSION and debate 


Calman and Vitfany (2), and others have considered it s\ 


with VY. carpophila ( Pers.) Ft Phe stand of stromata was 
cated beneath a clump of hawthorns (Crataegus mollis on. the 
University of Wisconsin campus In this location the N yla 


was fir noted about 1944 and has reappeared each succeeding 


spring since that time The stromata in this species are small, 


The work was supp 
School of the Cniversity 


sin Alumm Research bour 





make ther 


USUali\ 


there were many 


ru 


two square rods 


\Ithough slendet 


] 


are CONSPICUOUS HECAISE 


bers, standing in close 


\iter 


oTeV, 


ng 


sight the 


dull id 


MCONMNE 


oxryacanthae mi 


1 
ao 


than those © 


southern Wisco 


In 


tered in 


Is more about 


rapid 


the tungus above 


SS 


1 


\bout 


observed ( 


the 


SCCOTT 


Were i) 


into the laboratory 


1 
deve 1o}1 


ascocarp nent wi 


duction 


that 


re vealed 


phores and spores 


stromata showing 
Furthermore, 


tered some of then 


array, the \ 
produc tion «of 


iy 


MPTOMS AD 


| week in June, 


| he ¢ 


] 
end 


present in an area ol 


perhaps 


wthorn yrove reterred to above 


about an mech high, the voung stromata 


heht cream color: m large num 


~ 


of thei 


present at this an arrest 


comidia cease , the stromata 
I he 4 


the season 


th 


pearance 


Wi the soil stromata ot 


4 
1 
Carrie 


\ vlarias 


maturation 


nl vrowing 


the larger Which are encoun 


nsin, and of their ascocarps 


six weeks after the first appearance of 


ure ascospores are present 


PROGRESS OF THTE DISI 


vb 


1" 
Stihl 


1951, 


t stromata 


pure white 


h had 


stromata om 


spots 


whi been brought 
white h 


pro 


were full-grown 


| 1 , 14 
under Way « 1 which Comillal 


surlace stroma wa becoming 


white spots observed stood out promi 


wared downy, resembling patche 


] 


ML WMCTOSCOPIC ition 


| iit 
i? dense Mhwass coma 


The 


ul til, pia 


hngus 
WicTeast d 


large pl then 


Oportion at 
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tent were now oltem encoun 


affected stroma 


noted thi 
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hrunken dows 
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surface. By early July scarcely a hundred stromata could be 


found on the site. ‘These remaining few were, however, firm 


erect: and they contained mature asc. 


The disease was slightly less severe in 1952, 


I 


1. Infected stromata of 
patches of /usidtwmn comdiophores, 2. Fic. 2. Section 
stroma, showing conidiophores and invading mycelium 
165. Fic. 3. Branching conidiophores of /ustdinm gt 
conidial layer of the host Ihe dark areas represent 
cells, 195. kic. 4. Aborted perithecium invaded by 
170. 


ana 


but its general 
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early spring in Wis 
emerged nearly two 
\lerted the possibility of a recut 


ad been prevalent the previous vear, 


the appearance ot the charactet 


Was found on May 21 here 


first week in June in 


writers kept cl 
stroma lesio1 


] 
cLISemse 


fected stromata were distributed throughout most of the stand 


\gain the Xyaria population rapidly declined, although the prog 


the to |e temporarily arrested during 
vhich occurred about mid-June 


certain proportion of thie tromata are 
these vither early, infected or not Dut the 


inescapable that in 1951 and 1952 the decimation 


ipulation in question was associated with a virulent 
fection In the same location several years earlier thousands of 


tromata had been observed to come to maturity 


ATIHIOGONICITY STUDIES 


white patches on the \ OA vacantha 
stromata successfully isolated by streaking conidia onto plates 


of 4+ percent water agar and then picking out individual germinat 


high-powered 


Ing spore vit] ‘ sterile nucroscalpel under a 


~ 


stereoscopic micros (growth of this fungus on agar is ver 
but eventually son he cultures were obtained which pro 


I pathoger icity tests 


, . 
med mocuiun 
re cultures of X. oxryacanthac, X. polymorpha (Pers 


cornu-damae (Schw.) Berk ‘ and 


the ture collection « 


Departni 


previously by 

plugged 500 Ww prepared Ire 
perience 1 us laboratory ‘ ney shown that autor laved 

grains provi substrate favorable for stroma development, thi 


cultures set up Che culture 





&40 Mycotoaia, Vor. 45, 1953 


were incubated on a laboratory shelf in diffuse light, since light 
had also been shown to be important for good development ot 

| S | 
stromata 


When the Xy/aria stromata had reached nearly maximum size 


! 
in the flasks, they were inoculated either by spraying them with a 
suspension of spores from tube cultures of the suspected pathogen, 
or by placing in contact with certain stromata small blocks ot 
agar on which this organism was growing. ‘The tests were re 
peated several times over a period of about nine months, two to 
four flask cultures of each of the four Ny/aria species being in 
cluded in each test 

In no case was infection of stromata of NX. cornu-damae or 
VY. acuta (7) accomplished. In a few instances very limited in 
fection of stromata of Y. polymorpha occurred in flasks inocu 
lated by spraying. With \. oxyacanthae, infection was obtained 
by both methods of inoculation emploved and was considerably 
more abundant than in the case of Y. polymorpha. ‘Typical white 
downy patches developed on the affected stromata, and the parasite 
was successfully reisolated 

Qn the whole, however, even in the case of the \V. owyacantha 
cultures, infection was relatively sparse and the progress oft the 
disease slow compared with that observed in nature. Various fac 
tors conceivably may have been limiting in the tests carried out 
Only very light spore suspensions could be prepared from the 
scanty cultures which had been grown to provide tnoculum ; un 
doubtedly heavier conidial suspensions would have been desirable 
Moisture conditions in the flasks very probably were not ideal 
and the inoculations might have been more successful had the host 
been wounded, since some evidence has accumulated indicating 
that wounds may favor the entrance of the pathogen. However, 
the factor which very easily could have been the most important 
of all was the condition of the host Stromata developed in cultures 


of the type used are far from normal hey are highly succulent ; 


conidial production is sparse, and few if any ascocarps are initiated 


furthermore, the stromata do not, in appearance, closely resemble 
those produced in nature. For the most part they are much 


smaller and may not have the form characteristic of the species 
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Curiously enough, those of Y. ovyacantha 


than x. @3 acanthae stromata naturally produced | the VV, too, 


are more or less abnormal in shape, and turthermore they usually 


develop in such a dense mass that their bases are in close contact 


or even fused 


HISTOLOGICAL OBSERVATIONS 


Diseased stromata, collected 11 the field during both the 195] 


1952 epidemics, were fixed in formol-acetic-aleohol and im 


ed in parathin \licrotome sections were stained with Heiden 
's iron-alum haematoxylin 

In the timshed preparations, the mycelium of the parasite was 
observed growing throughout the stromata Phe most) protuse 
development appeared to be in the area of the commdiophore layer 
of the host, but hyphae were also commonly seen ramifying into 
the interior of the stroma among the massed hyphae of the host 
They are readily distinguished from the X y/arta stromatic hyphae, 
primarily because they stain more heavily and because their nucle 
are more prominent In addition, the parasitic hyphae are gen 


" 


erally ot slightly ereater chiameter, and their onentation§ differ 


g 
from that of the X y/aria filaments, most of which run parallel to the 
long axis of the stroma 

Interestingly enough, in the light we field observations, most 
of the preparations examined showed surprisingly little damage to 
the host except in the area outside the ectostroma Probably 
hearing on this situation is the fact that the specimens selected for 


fixation were mainly some which showed the conidiophores ot 


the parasite in best condition; and it would now appear that the 


chief damage to the interior of the stroma must occur 

there was little evidence of discoloration, shriveli cy 
solution, or other degenerative ani 4% the ordinas tromati 
hyphae in the region penetrated by } hy ‘ the parasite 
furthermore, many instances were noted where “Woronin’ 
wphae” of the young ascocarp initial appeared still to be in 
healthy condition, even though numerous hyphae of the parasite 
were very close by Occasionally normal and deteriorating int 


were found immediately adjacent to one another Phu 
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2 the dense uniform staining of the cells in the coils within the two 
initials at the left clearly indicates degeneration, while in the initial 
at right normal-appearing nuclei and cytoplasm could be observed 
in the more faintly staining fertile hyphae. Since in any healthy 
stroma a certain portion of the ascocarp initials regularly abort, 
it is difficult in the case of the parasitized stroma to be sure that 
any given degeneration represents damage caused by the fungal 
invader. Still, counts made in diseased specimens and in healthy 
specimens of approximately the same age do indicate that the 
number of aborting initials is considerably higher in the former 
Furthermore, at a somewhat later stage, hyphae of the parasite 
have been identified actually growing through the interior of 
deteriorating young perithecia (Fic. 4) which had reached a point 
in development beyond that at which ordinary abortion usually 
occurs 

Various observations suggest that the ectostroma of the host is 
a barner to the inward movement of the mycelium of the parasite 
This stromatic layer, which is located a short distance below the 
Yylaria conidiophores, is composed of dark, closely-interwove1 
thick-walled hyphae. It is, however, a zone of rather unevet 
thickness and varying compactness. It may be that the parasite 
penetrates it only at its weakest points. Some small lesions have 
been noted where the mycelium appeared to be entirely exterior to 
this barrier; and it is quite possible that in some instances the 
pathogen never does succeed in breaking through into the interior 
of the host. Under natural conditions slugs, insects, etc. may 
cause breaks in the ectostroma, and such wounds undoubtedly as 
sist the pathogen in getting into the interior of the stroma in 
some cases. Deep-seated infections have been noted in connec 
tion with some of these openings. The parasite can also gain 
easy entrance into the interior in another way, for infection ma 
occur in the young upper portion of the stroma where the ecto 
stroma is not yet differentiated 

Bacterial pockets (Fic. 3) have quite often been found asso 
ciated with the fungal lesions These pockets are sometimes of 


considerable size and may extend some distance into the ento 


stroma, Conidiophores and stromatic hyphae of the XN ylaria are 
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of these, and mycelial 


production ot comidia Was obtained On any 
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roduced dwarf branches in the form of curious outpocket 


hese peculiar outgrowths have also been seet 


in cultures on corn meal agar and on ‘ yarta decoction agar, but 


much less frequently 


Qn most media used, chlamydospores were produced in the 


vegetative hyphae (Fic. 9); and these were especially abundant 


on the mannite agai imilar spores have in rare instances beet 
hyphal mass from which the conidiophores 
on the \yaria stromata. It is possible that they may play 


encountered in_ the 
arise 
a part in carrying the fungus over wintet 

| 


Comidia produced in culture and conidia removed from diseased 


Yy/aria stromata germinate readily on water agar and in hang 


listilled water \s a rule, one or two (rarely 3 or 


ny drops ot ¢ 


1 


$) germ tubes ; produced. Spores from cultures may evet 


verninate 


\NONOMY 


\s noted above, the X y/arta pathogen In question appears not 


; 


heen previously reported in this country; but perusal of 


the fore vn literature has revealed that an Mmipertect tungus closely 


resembling the Wisconsin organism is known in lurope 


Westendorp (7) in 1851 described /usidium parasiticum from 


a collection or collections made by him on \ ylarta cornuta in 


Belgium He gave a brief but good deseription of the parasite 


and its appearance on the host and he further recorded the ob 


servation that \y/aria stromata infected with this parasite almost 
never succeeded in coming to maturity Spores of the /:usidinim 
200 mm wide ¢ 20 


were deseribed as about 1/50 mm long by 1 


Sp Some forty vears later Lambotte (3 reported another 
this fungus on YX. cornuta in Belgium \dditional 


collection ol 
collections from Belgium were recorded by De Wildeman (1 


}XOS& with neo des niption rr comments mecluded 


Y. cornuta, collected near Noidan, France 


(Cote dOr) by F. Fautrey in 1890, is included as No 


Roumeguere’s “Fungi Gallici Iexsiceati” In the published 


fungi comprising Centurie LVITL (6), this organism is 


~ 


\ similar fungus on 


count of 
listed as Ffusidium parasiticum West. forma microconidia, with the 


i 





&46 MycoLoaia, 


notation “(10,12 ¥ 3,345 au lieu de 20 
that these figures represent the dimensions, in microns, 
conidia of this parasite as contrasted with the measurements given 
by Westendorp in his original description of the species. Oude 
mans (5) lists this parasite on \. cornuta as fusidium pare 
West. forma microconidia Fautr., ascribing the form nani 
man who collected the fungus in 880 and who apparent! 
pared the notes on it for the above-cited French article 

Since Westendorp’s observations were made at an earl date, 
seems possible that the measurements which he gave for the 
conidia of his X ylaria parasite could have been erroneous, and that 
Fautrey’s fungus was really identical with the one described fron 
Belgium on the same host Phe Wisconsin material seems to 
correspond closely with the general description provided by 
Westendorp, but the size of the conidia coincides almost exactly 
with the measurements given for the fungus collected by Fautrey 

Specimens of Fusidinm parasiticum on Xylaria oxyacantha 
have been deposited in the University of Wisconsin Herbarium, 
the Farlow Herbarium Ol Harvard | niversity, and in the Mvyco 
logical Collections of the UL. S. Dept. of Agriculture Bureau ot 
Plant Industry; also in the cryptogamic herbaria of the University 
of Voronto, University of Michigan, University of California, 


University of Wyoming, and Washington State College 


SUMMARY 


Kusidium parasiticum Westendorp, apparently previously unre 
ported in the United States, has been found inciting a destructive 
disease of NX ylaria oxyacanthae stromata at Madison, Wisconsin 

The fungus appears in late spring in the form of white, down 
mildew-like lesions on the \N y/aria stromata \s the disease pro 
gresses, the infected stromata become shrunken and disintegrate 
without maturing ascospores 

The fungus has been isolated and studied in pure culture. Ot 


\\ 


the various media on which cultivation of the organism was at 


tempted, corn meal agar and NX ylarta decoction agar supported the 


best mycelial growth, and these were the only substrates upon 


which sporulation was obtained in vitro 
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Klask cultures of four Wisconsin species of \V y/aria were inocu 
i 


lated with spore suspensions and mycelium from agar culture o 
usidium parasiticum Moderate infection of the \V. oxyacanthae 
stromata was obtained, and the parasite was retsolated trom. thie 
lesions on the host 

In microtome sections through diseased \ ylaria specimens the 
most protuse development of the /usidimm mycelium was observed 
to be in the area outside the ectostroma, but hyphae may pene 
trate to the very center of the host 

Bacterial pockets are commonly found associated with the 


Heusidium lesions he bacteria involved are interpreted as se 


ondary invaders 

Initial damage to the interior of the stroma is mild, even when 
the mycelium has penetrated deeply here is, however, a marked 
tendency toward ascocarp abortion in later stages of infection 


Phe parasite produces septate, sparingly-branched conidiophor 


which bear long chains of hyaline, fusoid conidia Haematoxylin 


stained preparations re vealed conidia, conidiophore cells, and cells 


of the mycelium to be uninucleate 
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THE DIAMETER OF THE MOLD COLONY 
AS A RELIABLE MEASURE OF 
GROWTH ' 


In an investigation in which the effect of certain controlled fac 
tors on the growth of an organism is to be considered, it is es 
sential that the range of sensitiveness of the phenomenon chosen 
as an indicator of this influence be known. The diameter of the 
fungus colony has often been used as a measure of growth. In 
contrast, only a comparatively few investigators have attempted to 
evaluate this method of measuring fungus growth (Brown, 1922, 
1923; Crozier, 1926; Worley, 1939) The object of this study 
was to determine the individual influence of some important en 
vironmental factors on the diameter attained by colonies of sev- 


eral common molds within a definite period of time, viz. rate of 


growth 
MATERIALS AND METHODS 


he organisms used in this study were .dspergillus niger van 


Kieghem, 747, and sl. flavus Link, d; Penicillium notatum Westling, 


NRRL S32, P. expansum Link, 69, and P. roqueforti Thom, 33 


i 


and Geotrichum candidum Link ex Loubiere, m 


Malt agar (Difco) was used as the basal medium. The des 


' Scientific Paper No. 1138, Washington Agricultural and Experiment 
Stations, Pullman. Project No. 1034 

> This investigation was supported in part by funds provided for biologi 
cal anid medical research by the State of Washington, Initiative Measure 171 


1 


Data from thesis submitted in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy in Bacteriology, Department of 
Bacteriology and Public Health, The State College of Washington Pres 
ent address is the United States Public Health Service Hospital, Seattle, 
Washington 

‘Strains stored in the culture collection of the Department of Dairy 
Science, The State College of Washington, Pullman, Washington, under 
the code figures or letters following their names 
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sicated medium was mixe ith the required amount of distilled 
oe ae ee ee Re villain oe ee rwe 
water and heated until completely dissolved wentyv-hve m 
aliquots of this hot fluid medium were measured into 125 ml 
erlenmeyer flasks by means of an autonomic delivery pipette 
Vhese flasks were autoclaved at 15 pounds pressure for 15 minutes 
(119 .? lhey were then cooled shghtly and poured ito 
sterile petri plates the pourmg was always performed within 


an inoculation chamber to minimize contamination 


The mocula tor the agar plates were provided i: ie following 


manner: One ml of sterile distilled water was withdrawn from a 
100 ml quantity and added to a 10-day-old malt agar slant culture 
\fter MmMINMNY, ¢ much of the water as possible was withdrawn and 
returned | water blank \n I. shaped platinum wire Was 
dipped into the resulting spore suspension lhe center of the 


plated medium was pierced carefully with the tip of this motstened 


wire 
{ nless otherwise specilie d, | niger wa 11¢ ubated at 35 
at avs, G. candidum at 20.4 
notatum at 26.7° C for 7 days, P?. roqueforti at 2. ( 


for 7 days, and 7?. expansum at 21.1 C for 7 days except in 


the experiments on relative humidity, saturated aqueous solutions 


of (NEL ).SQO, maintained the relative humidity of the atmosphere 


in the incubation chamber at about SO percent 

lhe average diameter in mm of the reverse of the colony was 
the measurement recorded hese averages were computed trom 
two measurements at right angles to each other of quintuplicate 


colonies. Since the test organisms produced circular giant colo 


nies, the difference between the two measurements rarely exceeded 
one millimetet The very rarely occurring replicate cr 
questionable diameter were subjected to the “QO” test, a 
screening test suggested by Dean and Dixon (1951) for 


small numbers of observations 
<PERIMENTAL RESI 
Influence of Temperature 


Data contributed by many workers over the past vears indicate 


that there probably is an optimum temperature for maximum 
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growth of each fungus; on either side of this temperature are 


temperatures inhibiting growth completely (Ames, 1915; Miller 
and Golding, 1949 ; \ temperature allowing growth may not be 
favorable for the initiation of growth (Brooks and Cooley, 1917). 
\loreover, differences in humidity or in concentration of the sub 
trate may alter the temperature optimum tor maximum growth 


(Groom and Panisset, 1933; Bonner, 1948 It has been observed 


that the effect on an organism of one temperature of incubation 
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TEMPERATURE IN CENTIGRADE 


MiG Effect of variation in temperature on molds grown on malt agar 


may be discerned for a time after the organism is subcultured and 
incubated at another temperature Fawcett, 1921 

When four of the test organisms were grown over a wide range 
of temperatures, <1. niger, A. flavus, and 7. notatum yielde 
rather similar temperature-growth curves; 2? expansum, however, 
exhibited some tolerance of temperatures lower than the optimum 
but a precipitous decrease in growth as the temperature rose above 
26.7° C (Fic. 1). These growth curves are in accord with those 
obtained by Miller and Golding (1949) with the same organisms 


\ll of these organisms have a favorable temperature range whicl 
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includes the optimui ni] and temperatures at which the 
diameter of th lony vari mly a few mm from growth at the 


optimum temperature 


Influence of Cor tratio \ledium 


much of the work done on the influence of the concentration 

he medium on tungus growth, dry weight data have been used 

as the measure of growth (von Mayenburg, 1901: Weimer and 
Harter, 1921: Wenck eft al., 1935; Burkholder and McVeigh, 


1940, to mention a few Where the diameter of the colony was 


used as the measure of growth, only the influence of small quan 


tities of concentrating substances was studied (Golding, 1926 


\ngell, 1929; Galloway, 1935 


DIAMETER Motp Conony (MAM 
YC AND SopitM CHLORID! 


NMolal concentratio O00 
f sodium chlorice 0.24 
0.47 

0.70 

0.94 

1.4] 


Nlolal concentratio 0.00 
f ethvle ‘ gly 


Phe test organisms were grown on mal 
quantities of concentrating substances 
(Cerelose), sucrose (land 1), sodium 
ey ’ glycerol] (lkastman Kodak 
1-)] | | | 
man Kodak) were used to concentrate the malt agat 


inclusive and TABLE I illustra he vrow obtained 
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tion was in the respective favorable temperature ranges of the 


organisms 
Phere was a stimulation of the rate of growth of all the molds 


by the lower concentrations of most of the substances ethylene 
glycol was the sole exception, exhibiting a marked toxicity which 
varied directly with its concentration. Although stimulation was 


most pronounced with the species of <lspergillus, the slope of the 
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MOLAL CONCENTRATION OF SUCROSE 


Effect of variation in sucrose concentration on mold 


curve indicates that /?. notatum was the most resistant to high 
osmotic concentrations. G. candidum showed the greatest inhibi 
tion by all the substances, and ?. rogueforti was but slightly more 
resistant. The results of a study of probable causes of this stimu 


lation will be reported at a later date. 


Influence of Relative Humidity. 


The importance of proper humidity conditions for the destruc 
tive growth of certain fungus plant pathogens such as the “pow 
dery” and “sooty” mildews (Yarwood, 1935; Fisher, 1939), the 


rusts (Doran, 1922; Stock, 1931), the wood-destroying fungi 
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(Zeller, 1920) and many others has often been noted. Likewise 
development of moldiness on butter (Macy, 1929), on meat 
(Macara, 1943) and on textiles (Galloway, 1935) has been re 
lated to the occurrence of an atmospheric humidity suitable tor 
mold growth The effect of different relative humidities on the 
growth of various fungi has been studied chiefly on the basis of 
germination or non-germination of their spores or conidia. Rarely 
has the effect of different humidities on the diameter attained by 


the colony been recorded { lomkins, 1929 ) 


100 
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MOLAL CONCENTRATION OF GLUCOSE 


Effect of variation in glucose concentration 


’. roquejorti was used as the test organism im several experi 
ments dealing with growth in atmospheres of various relative 
humidities. Desiccating jars were used as meubation chambers 
In the first experiment there was no attempt to establish an equ: 


librium between the moisture in the substrate and the vapor pres 


sure of the solution used in maintaining a constant relative humid 


ity. Taser II lists the humidity-maintaining substances along 


with the initial and the average relative humidities, as determined 


with a Serdex hygrometer, for the period of incubation \lso in 


cluded in this table are the average chameters of colomes tn duphi 
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AVERAGE DIAMETER OF COLONY IN MILLIMETERS 


MOLAL CONCENTRATION OF GLYCEROL 


kic. ¢ effect of variation in glycerol concentration 


cate covered and uncovered plates It is obvious that the rela 


tive humidity of the surrounding atmosphere had no influence on 


the diameter of colonies in the covered culture plates for the pe 
riod of this experiment. Fic. 5 shows the morphological changes 
occurring at the higher relative humidity of closed plates. Similar 
results were obtained when uncovered plates were exposed to a 


relative humidity of YO percent or highet Phat the accumula 


LABLE Il 


DIAMETER OF P. ROQUEFORTI! ON MALY AGAR 
RELATIVE HUMIDITIES 


HO 98 
Sat. (NH,)eSO,4 Soln 82 
14°, H.SO, +8 
54°, H.SO, 36 
\nhydrous CaCl 13.: 


! Incubation for 7 days at average temperature 
\verage of duplicate colonic 





BRANCATO, GOLDING: DIAMETER OF MOLD COLON) 855 


tion of carbon dioxide in closed plates had no part in this morpho 


7 1 ’ , 
logical change was shown by absorption of this gas with NaOH 


solution. 
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In the second experiment, uncovered plates of media were not 


inoculated until an equilibrium between their moisture content and 
the vapor pressures of various aqueous sulfuric acid solutions had 
been established. The range of relative humidities was from 60.7 
percent to approximately 100 percent. It was observed that the 
relative humidity most favorable for growth was between SO and 


85 percent. This result is in accord with data obtained by other 
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pH OF MEDIUM 


1G effect of imtial pH of medium on mold growtl 


workers with different species of Aspergilli and Penicillia ( Lesage, 
| perg £ 


1895: Tomkins, 1929: Galloway, 1935). 


DD). Influence of the Initial pH Value of the Substrate 
Investigators of the tolerance of fungi to varving hvdrogen-ion 
concentrations agree that most of the fungi, and particularly thos 
commonly called molds, have a broad region of pH insensitivity 
usually on the acid side of neutrality (‘Valice, 1930) 
In this experiment the reaction of sterilized malt agar (pH 5.5 
was varied by the addition of sterile normal sodium hydroxide or 


normal hydrochloride acid. A Beckman glass electrode pH meter 





BRANCATO, GOLDING: DIAMETER OF Monn Ce 


was used to determine values. Quadruplicate 

agar with initial pH ley 3.9, . oon 
. ] ] 

were inoculated with the six test organism 


iG () presents the resul Ss as chameter HW) ddd00 plotted ava 


pH values. These curves with their broad plateaus of relative pl 


insensitivity show that the pi of the sterilized malt agar, 
optimum or ver near optimum tor ail 
roguejorti and /?. erpausum displaved the 

—— 


didum the least sensitivity to alkaline substrate 
the most sensitive and 1 
hydrogen-ion concentrations 

The results of this experiment are in accord 


= 


ported by other investigators Shyeht variations 


] 


of a medium between 5.5 and 7.5, occurring during it 


] 


generally would not significantly influence the 


Dy al colony 


Influence of Size of Spore Inoculum 


Brown (1922 studied the germination and 


common molds, including one species of both .lspergulu 


Penicillium, under varied cultural conditions Ile concluded 


the density of the spore suspensions used as the source 
Was most important when a weakly nutrient solutior 
the medium. On such a medium, growth diminished 
sity of the spore suspension increased 

\ study of the influence of the = size t the pore 
upon the diameters of colomes of two the test organism 
undertaken. For this experiment, <1. niger was chosen as 
resentative of molds which produce spores not readily wetted, 
G. candidum was chosen because the preponderance of sul 
growth in its colony suggested that its arthrospores wet 


wetted. One ml aqueous spore suspensions were diluted 
various amounts of sterile distilled water (ouintuplicate 
Pe See nisin rally in Ee | 
agar plates were centrally inoculated trom each 

usual manner, except that two of the plates were inoculated 
betore the agar solidified and the thoroughly shaker 


counts were made from the shaken duplicate plates attet 
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colony Malt agar slant cultures of all the test ryan 


‘d at their respective favorable temperatures for 3, 11, 17, 


and 30 days were used as source of inocula Malt agar plat 


were moculated in quadruplicate he temperature and duration 


Ol incubation tor eacl mold were the Same usec throughout this 


Investigation It was observed that there was no significant dif 


terence in the diameter attained by any of the molds that might le 


t 


Or the mocu 


related to the 


1 
| 
t 


um culture 


ore 
ale 


Inthe nee of the Thickness of the Substrate 


\nother step in the procedures used in this study, variations of 


vhich might conceivabl have altered the diameter attained by 


PABLE I\ 


RELATION OF THICKNESS OF SUBSTRATE TO THE DIAMETER 
Dry Weicut or tHe CoLtony ON Mata AGAR 


niger 
ul 


P. notatun 


\verage of quadr 
\verave ol duplie ile « 


the colony, was the use of 25 ml aliquots of media 
substrate for culturing the molds Phe influence 
thickness of the substrate on diameter of the colony 
he mil by conducing a simple experiment 

Twenty-five ml aliquots of malt agar were placed 
petri plates (diameter 90 mm) and in large petri plates (diametes 
140 mm) The resultant depths of the media at the center of 
these plates were approximately 4 mm and 1 mm, respectively 
wo plates of each size were used in culturing each o 
organisms \fter the diameters of the colonies 

1 


1 
corded, We mi iF ads were ret 
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following a thorough washing with hot distilled water, 
weights were determined 


PABLe IV displays the average of two runs with .1. niger and 


— 


1 


A. flavus and of one run with 7’. notatum. It is obvious that al 
though the thickness of the substrate did not affect the diameter, 
the dry weight of the colony was materially altered. This was 
strikingly apparent in the case of «1. flavus Che smaller amounts 
of spores and of aerial mycelium formed by the molds on the thin 
substrate no doubt account for the differences in weight. These 
results exemplify the chief criticism of using the diameter of the 
colony as a measure of growth: that a true record of the amount 


of growth actually occurring is not obtained 


Hf. Influence of the Restricted Atmosphere of the Petri Plate 


One factor, namely the atmosphere over the colony, has not 
heen discussed Phere are several facts which necessitate a briet 
consideration of this factor Kirst, it must. Ie recognized that 
gaseous exchange betwen the atmosphere surrounding the culture 
plate and the atmosphere within the culture plate is restricted 
the partial pressures of oxygen and carbon dioxide within the 
plates have an inverse relationship, the former lower and the latter 


higher, to their partial pressures normally in air \queous vapor 


pressure is also considerably higher within the plates. Second is 


1 


the observation that petri plates used in this study differed in vol 


FABLE \ 


RELATION OF LIMITED .\iMOSPHERE OF PETRI PLATE TO THI 
DIAMETER OF THE COLONY 


| 
wubation | 


ca ndidu ” 
notaltun 


roquefort 


NSN NIN eS Ww 


expansun 


'Tncubated at temperatures favorable for particular 
ipproximately 80 percent relative humidity. 
, \ve rage ot dupli ate colonies 
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ume lhe importance of this factor can be quickly dismissed witl 
the words of Stock (1931) concerning uredospores of rusts and 


} 


her tungi that, “Das Sauerstoffbedurtnis fur Keimung 


spores ol ot ar 
Nore 


und Keimschlauchwachstum ist ausser-ordentlich gering 
over, during 7 days incubation, the longest any experiment lasted, 


neither the lack of oxvgen nor the accumulation of carbon dioxide 


proved to be a limiting influence on the diameter attained by the 


colony (TABLE V) 


GENERAL DISCUSSION 


Some environmental factors which might influence the colony 


diameter attained by a mold have been tested and evaluated with 


the view of determining the effect of variation of these factors 


close agreement lhe 


rarity of questionable diameters and the good correlation add sup 


Repheate colonies generally showed very 
port to the use of the diameter of a colony for (1) measuring the 
rate of growth of fungi, (2) comparing the influence of variously 
altered media on their growth, and (3) investigating the effects ot 
other environmental factors 

Phe diameter of a colony lends itself satisfactorily to the meas 


urement of the growth rate because there is no acceleration of the 


growth rate with time Within a short time after germination, 
many molds attain a characteristic radial growth rate at optimum 
temperature. This rate is maintained for a period of time varying 
Preliminary experiments had 


/ , 


with the organism and the medium 


shown that this was true of several of the test organisms 


notatum attained and maintained a growth rate of 6 mm (range 
5-7 mm) per day for 12 days, while 7. roqueforti maintained a 
rate of 12 mm (range 11-14 mm) for 7 days, when the plates wer 


; 


act 


overgrown his steady radial growth rate is due to the 
that only the apical cells of the filaments multiply Vherefore the 
colony's growth rate may be considered a composite of the rate 
of three factors related to morphology and physiology: (1) the 
rate of division of the apical cells, (2) the rate of branching (1 
increase in number of apical cells), and (3) the rate of enlarge 
ment of cells (Rahn, 1948) lhe tact that in some sectoring of 


fungus colomes the sector will disrupt the symmetrically radial] 
g | 
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growth of the circular colony 


all three of these factors may 


IMARY 


The influence of temperature, concentration | “diut 
tive humidity, reaction of the medium, size of spore inoculum, 
, 5 Si , , 
of inoculum, thickness of the substrate, and atmosphere 
ture plate on the diameter attained by colonies of 
niger, 1. flavus, Penicllium notatum, P??. expansum, P 
and Geoltrichum candidum was studied lhe results, 


have been in accord with the data reported tor other tung 


different strains of the same species used in this worl 


these factors, temperature and concentration of the media 


observed to be important variables requiring careful control 
use of the diameter of the fungus colony as a measure of growth 
considered suthciently reliable for determining growth rates 
lor comparing the effect of environmental factors on a hungus 
] ‘ 1 » ] ] ] 
tured on the same medium If an accurate knowledge 
amount of growth ] desirable, a cursory Inspection ol 
colony will enable the researcher to judge whether or 


method of measuring growth introduced a gross error 
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FOUR YEARS OF MYCOLOGICAL WORK 
IN SOUTHERN SOUTH AMERICA 


With headquarters at the Instituto Miguel Lillo in “Tucuman, 
the author has endeavored to collect tung) in the tropical, sub 
tropical, temperate, and subantaretic zones of South America, to 
obtain data on the types of species already described from south 
ern South America, especially southern Brazil, Paraguay, Bolivia, 
Chile, Uruguay and Argentina, to build up a South American ret 
erence herbarium tor Basidiomycetes, and to try to coordinate the 
results obtained in a taxonomiuc-floristic study of the Agaricales ot 
\rgentina and South Brazil, with some observations on the general 
character of the basidiomycete flora of southern South America 
and its possible relations to other floras 

Collecting trips were organized, according to a preconceived 
plan, to the historical collecting places of Spegazzini around 


Bueno \ires, to the Sierras oft Cordoba, to the subtropical anid 


alpine regions the provinces of Jujuy, Salta, Tucuman, and 


Catamarea, the Chaco, to the region of the Selva Misionera 
(Misiones and Rio Grande do Sul), to the tropical coastal forest 
of Brazil trom Parana to Rio de Jane IT, and, on the other hand, 
to the mountains of Patagonia and to Tierra del Fuego in the 
Vothofagus zone of the South. In many of these regions, classi 
cal localities (Bruch, Spegazzini, Rick) were revisited; in others 
the author tound himself to be the first visitor looking for Basidio 
mycetes, or fungi in general hese collections, together with ma 
terial purchased or obtamed by exchange, form part ot the Crypto 
ganic Herbarium of the Lillo Institute at Tucuman, and represent 
the largest collection of South American Basidiomycetes, and the 


largest tungus herbarium in South America. Syntypes of most 


Phe content of this article coincides in essence with an addre given by 
the author for the Sociedad Botanica Argentina at the Spegazzini Institute 


Eva Perén, the 9th of September 1952 
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species are preserved at the Herbarium of the 

Michigan, Ann Arbor, Mich \ summary of the 
\rgentina was given in a paper in joint authorship with 
and a review of the South Brazilian work may be 

W In print 

r, useful and necessary to supplement the 
rely taxonomic treatment by a summary of the more outstand 
ing results obtained, such as may throw a light on the character of 
the basidiomycetous flora of the territory now explored, on. the 
problems which have arisen in connection with this exploration, 
and to add some personal experiences which might be useful for 
those who will, in the future, add more information on the subject 
Phe first impressions of a mycologist in and near the large cities 
(Montevideo, Buenos Aires, leva Peron, ete.) of the Rio de la 
Plata region are somewhat conflicting until it is understood that 
the character of horticulture and agriculture here is essentially 
that of the northern hemn phere Since the host frequently cle 
le with 


termines the fungous flora, one is likely to find, side by 
native elements, species unwittingly introduced by man, either 
the vegetative form (mycorrhiza with seedlings of pines in the p 
plantations of Uruguay, in) poplar plantations along the 

Parana, in willow rows, on /:ucalyptus, et as spores 
tached to various materials, seeds, etc... of together with cattle, 
horses, and sheep introduced from lurope  (dung-inhabiting 


hl 


hung ) hus, we find commonly species of the genus Suillus in 


plantations, even .lmanita phalloides and Al. muscarta, have been 


introduced, together with such edible species as 7 richoloma 


flavovirens, Leccinum nigrescens, Lactarius deliciosus, all appai 
ently trom Europe, while Gymnopilus spectabilis ssp. pampeanus 
(Speg.) Sing. was apparently introduced from Australia. While 
it is comparatively easy to recognize the adventive character of the 
parasitic and mycorrhizal species, it becomes exceedingly difficult 
to establish the origin of the humus and dung-inhabiting forms. 
We found Camarophyllus pratensis in its European form in the 

Singer, k. y Antonio P. L. Digilo. Prodromo de la Flora Agaricina 


\rgentina, Lilloa 25: 5-462. 1953 
R. Singer lv yx studies on Basidiomvecetes VI] Lilloa 26 (1 press) 





native 


miteriog 


have been cosmopolitan from. the 


bution can 


\rgentin. 


introduced luropeas 


1 


Mais are 


currence the dune of 


as i : not | taker 


invaded 


hor ( 


donkeys and ieterm 
of native (Spevaz 


Herter, Rick eure 
Uruguay, 
amateurs published 1 1) America 

the ex ati distributed by Hertet 


’ : 
piete]s 





lung 


\Iyco.oa! 


south to 


1 common to South \merica 


the northern hemisphere becomes 


apparently one of them, Sci 


\/ 


lavata 


cand 


cena 


OT 


i pura appears to be atl 


and // drof ‘s fudiginay 


\merican species 


Panus crinitus, P. sipay 


AQHGULNCHS Il hittordia elegans 


the 


Ts 


spord / 


among the latter //: 


ohiensis, Xerula ch 


those who have some knowledge of tropical 
ern North American flora, « pecially that 
number of endemic species ts undoubted 
our growing knowledge of the tropical fun 
the neotropical and endemic element is bound 
ess conspicuous in lists of native South 
amples of truly native species of thie 

IInicola devia, ( ref Wdotus tlgren 

platensis, but their precise are: 
circumscribed 


Praveling from the Rio de 


Bolivia, one passes the phytogeographi 


\ires “pampa,” which is a somewhat ut 
treeless pasture s characterized 
spring and tall (April-June and August-Septen 
at snow, although freezing temperatures ox 
acteristic species inhabiting humus and 
are .dimanita ameghinot, Macroleptota 
lolvariella cnemidophora, AMarasini 
pamy{ i ola, ( lito WAT file lhiol Wes, ve lano ( 
pampeanus, Bolbitius alli Commor 
are Panacolus subbalteatus. lnellaria 
fimticola (same as .lgrocyl ophila Si 
which se ed 
Which seem to be native, aside trom many 

1 1 
have been introduced but are now 


Stropharia semiglobata, Panaeolus pha 
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partly identical wit 

partly with species known to 
tropical forests of Oran, Bolivia 
zonas Here again, the pantropical 
sented (?anus crinitus and 2?’ 

and C. quitensis, certainly 1) 
polypores), while some 


lye, must be listed as 


far 

Varasmius bromeliacearun Phaecon 

species where the Origin irom farther 
} 


Ie uador ) can clearly he traceqd, 


pellis CUdCKSIU, Vacrom Vsfidia 


are J\Jarasmius albogriseus, pidotus nephrodes an 


again //eimiomyces tenuipes, and various others | 
examples of species occurring here 
Misionera (without having, as far as 
] 


extended area) are: Gyrodon ron / 


j 


Varasmius hymentcephalus \/ 


sual ola, Ve Opa t lus er hinosf 


Cruaus, 
ella puiggaru, Hlydropus fuliginarius, 
Collyhia colly braid s, { antharellula « 
tiigena, Tletmmtomyces pruimatipes, 
echinatus, ( repidotus acanthosyrinu 
sis, Lentinus puiggaru, Panus m 
Plu Ws 7 iscidulus. hravolaschia 
Boliviano-Tucumana has been studie 
for tour years by the author 

be of some value to add a list ot speci 
Selva Misionera east to Porto \legre, 
countered in northwestern Argentina 
Trogia cautharelloides, Cali 

halansae, Chactocalathus liliputianus 

( mistonensts, Liloboletus  gracilts 
Pluteus riograndensis, Alacrocystidia 
microscoptcus, M1. fascicularts, 

pumilus, Al. tropicalis 


IGUASUCHISILS, \/ at, ls macrodont 








subsxeropl 
zilian jungle 
temperature 7 
trom) commlerous 


found intere 


/ hal ha 


sph re. neve 
, 
non-mveorrhizal 


pure stands o 


scandens, and A/ycen 
ectotrophiec mycorrhiz: 


» three consecutive sei 
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vastromiveete is encountered 

trom such place :, and as 

not predictable, a methodical « 
tically iMpossible It 

pendent on occasional collections by 
here in the mountain deserts as well 

of western Patagonia Nevertheles 
tions yvield extraordinarily interesting 
collection of Galeropsts allosperma Sing 


the first and only species of Galerops 


therefore very significant in the interpretation 


Secotiaceae: for ail Bolbitiaceae have 
the existence of a gastromycetoid form wit] 
pore, which ina group with thick comple X spore 
tively primitive character, can justly be used as an argument 
favor of the derivation of the Bolbitiaceae from the genus Galero 
sis rather than vice versa 
When judging lists of collections 
various provinces of Argentina and 
Brazil, northern Uruguay, and the eastern 
Bolivia, it should not be forgotten that some 
seemingly very dry regions are actually mare 
smaller and larger rivers. It is these types of 


form the “bridge” between the “Selva Misionera” 


Boliviano-Tucumana.” Thus, a species commor 


1 


may also be found in marginal forests alone rivers 
Chaco between them \ characteristic example is t 
endemic genus of South America, \eopa 

cies N. echinosperma. Salty humboldtina, usually found 


type of vegetation, is often accompanied by its most conspicuous 


mycorrhizal partner //ehbe/oma austroamericanum and a lignicolou 
species, Pholiota  pseudofascicularis  (flammula 
salicicola ) 

In order to coordinate the study of Rick's Brazilian types 
collecting trips to the type localities and adjacent regions of the 
Selva Misionera where it is most luxuriant, two trips were o1 


ganized, one to the Argentine northeast spur between Paraguay 
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and South Brazil, kine Wh as the territory ot Misione 5. the other, 


upon invitation by Dr. B. Rambo, S.]., to the Brazilian state Rio 


(srande do Sul. It is extremely difficult to find out about the col 
lecting seasons in such regions, but acting on the best information 


avallable, we chose late spring and early summer in both case: 


It SCECTIIS, howe VET, that basidiomvecetous carpophore 5S. evel {] 


lung, appear theoretically every month ot the year, although 


in spite of the frequent raintalls, the summer crop of carpophores 


Way iY rathet reduced because ot possible short dry spells while 


] ] 


such dry spells would not attect the necessary moisture minimun 


in winter or later fall neverthe less, during Witter, there is again 


the dang r ot cold spells (nights below Ircezing do oceur) which 


stops the formation of carpophores tor considerable time in’ some 


seasons: this 1s understandable since the majority of the Basidio 


miveetes, as we shall soon see, seen to he ot tropical origin and 


have a rather high optimum and minimum temperature for my 
celium growth as well as for carpophore production More pro 


longed and caretul observations would be necessary in order to 


s 


determine whether or not there is a division into summer-truiting 


11 
Fal 


and winter-fruiting -Agaricales as could be observed in northern 
Florida, USA (see Farlowia 2: 97 1945 ) Lntortunately, the 
Misiones trip was somewhat hampered by a dry spell and so was 


the Kio Grande trip; yet by visiting the motstest spots, swamps as 


well as the surroundings of watertalls, a considerable amount of 


1 


interesting material was gathered. Our impression is, however, 


that in spite of Spegazzinis short trips, our own two collecting 


(  pedition , and the ony period of vears devoted to the collecting 


of fungi near Porto Alegre by Rick, the mycotlora of this best 


11 


known section of Brazil is still apt to yield a large number of thu 
tar unrecorded or misdetermined and too poorly described mate 
rial Rick did not belheve in the value ot dried material, so that 
many of his species are not represented in his herbarium, or else 

| hit 


only by specimens hardly releTrabl 1} lv’ al concept of his 


species lhe mveological flora «yl the lva \iisionera 1s 11 


credibly rich \ccording to caretul observation ol Padre Rambo, 
the “campo” or grassland vegetation, characteristic for northern 


Uruguay, is gradually retreating, and the “selva” vegetation seem 
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to be gaining ground at the present time his makes one think 
that the elements of the subtropical forest here consist mainly ot 


species of tropical origin migrating trom the north into Rio Grande 
do Sul, and carrying with them those speci ~ fungi which are 
at the same time adapted to the hos migrating south, 


~ 


to stand the climatic change (colder winters, occasional 
temperatures although in most case microclimate 1 

the mycelium develops hardly ever aches temperatures 

near UO" C) 

\ few scattered collections by the author in the coastal tropical 
forest to the North of Rio Grande d l, especially in Paranagua 
(State of Parana, Brazil) and Angra dos Reis (State of [Ru 
Janeiro, Brazil), an analysis of the still existing material coll 
by various individuals and deseribed by Rick, Spegazzini 
Hennings from the states of Sao Paulo and Santa Catha 
Brazil, and finally the type material of some @f Montagne’s Bra 
zilian species as well as those collected in the first half of the 
century by Gardner and Spruce in Brazil—all these data taker 
together give a rather poor picture of the actual percentages o 
the mycoflora of both subtropical and tropical Brazil; in 
words, it is impossible at present to check on Rambo’s theory 
an analysis of the existing mycological data \ll we car 


present ts indicate a number ot species common to 


forests of Santa Catharina, lower Parana and Sao IP 


hy 


Janeiro, Minas Gieraes, ete. on one hand and Rio Gir: 


or Misiones on the other. No attempt is 


We merely vive a Tew examples ol such species on 


personal acquaimtance with the material ( oll 


Cantharellula coprophila l/arasmius maguificus 
echurneus (Thetssen) Sing. (Jarasmius eburnet 
/ iT ml uf filyyvo/] Ir ‘ ly opp WON? 
‘ OUAGArICUS TUPTOTLOVULOSUS, VS S8uid (idgari 
the other hand, no doubt, but that numerous species of the tropi 


cal Brazilian forest even south of the \mazonas, do not reach the 
South Brazilian subtropical forest, just as might be expected 
Thus, there is no indication of J/arasmius ferrugineus (unless it 


be identical with J/. spegazsinin), Marasmius albocapitatus, and 


some Marasmielli, Collylnae, and Rhodophylli collected by 
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on Araucaria in Brazil and being extremely close 

cies of the genus. Until then, the occurrence 

thermophilous populations was only suggested by the existence of 
several Floridian representatives of the genus Phe upper mar 

gin of the plateaus at about 1000 meters elevation showed very 
little Agaricales growth in otherwise seemingly very suitable cor 


ditions (mixed woods of slraucaria, Podocarpus, llex and other 


evergreens mixed in, with numerous tree ferns and mossy ground 


cover) in- November But the reason may have been a seasonal 
appearance of the Agaricales in this almost temperate climate with 
no previous experience as to the periodicity of fruiting in this 
particular region, which had never been visited previously by any 
one collecting fungi. On the other hand, in the nearby Sphagnun 
hogs, a comparatively rich flora of sphagnophilous Galerinas 
Psiloc he uda, Collyhia d) yophila Val oed matopus ele was ob 
served by us at the very same time, and it is likely that the flora 
of the clraucarta association in this altitude and latitude is com 
paratively poor. The character of the sphagnophilous fungous 
flora is decidedly boreal, especially as far as the acystidiate P silo 
cybe uda is concerned while, among the Galerinas, we found some 
evidently endemic species, a feature to be expected in a locality 
so isolated and peculiar in its flora components 

No mention is made of the pantropical or neotropical element 
and the cosmopolitan species. It would be easy to enumerate 
quite a tew species found here as well as in northern South Amer 
ica, Cuba and Florida and in some cases also in tropical Africa 
and Asia Particularly impressive by their numbers in every as 
sociation studied and by their extremely common occurrence are 
Schisophyllum commune, Pleurotus ostreatus (cosmopolitan spe 
cles) and /tloboletus gracilis (trom Rio Grande do Sul north to 
Florida, and also outside America) and other species with similar 


distribution (Collybia plectophylla, Dictyopanus pusillus, ( 


occidi ntalts. VW ycohonia flavida, lyroe vee aegerita Panus rudis 
P. crinitus and I’. siparius, ( litopilus merustatus, Rhodophyllus 
sqguamifolius, Oudemenstella canarti and steffenu, Polyporus tricho 


loma, Pseudofavolus cucullatus, also many species of Coriolus and 


Fomitopsis, Phellmus and Wohittordia), and such American spe 
| 
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cies as the ubiquitous //emmiomyces tenuipes, ( 
1 ana ft / (, van hi] yeliolet 
rodes and ¢ croceotinctus, Gymnopuus peltol § 
pellus 
Following the Andes and preandine  sierras 


~ 


wide xerophyti gap between the southernmost 


Selva Boliviano-lTucumana and the north tip « 


woods otf the South lhis gap was. studied 


Spegazzini who received some seattered collection 


region (including the important provinces oft 


Mendoza) and a rather large and complete « 


Bruch in the province of Cordoba \side from 
latter province, we have not visited the treele 
deserts, the partly wooded mountain ravines and 


plantations of that region Ikven a survey of the ty 


~ 


Spegazzinis material and our own experience does not 
any attempt to enounce a theory as to the orig nd characte 
this mvcoflora Its gastromycetous component is apparently 
and interesting; the agarics consist of some endenne a 
intruding elements trom adjacent regions at 
wide distribution such as various polypores and 
and the only bolete the gion, P’hacogyrof 
(“hongo cle Cordoba 

South } ] tree] vap, we finn the Ande 


ered by woods : 11 ] northern part at \WWest | atagvor 


with such more northern genera as C/iusguea 
mvrtaceous flora, but basically, here ; vell as 

del Fuego, consisting of various species of Vothofagu 
nown that the venus Votholtagus 1s one of the 

an area disjunction | ‘ \ustralia and \Westert 
ica. While the majority of the remaining phaner 
tion does not show the same disjunction 

that the majority of the tungi are intimate 

Miportant host plants, the Nothotag!, and, 

kinship with the mycotlora of the central and northet 
\ndes and ‘ lin than th phanerog nic fi 
fore a tull app! F 1 ¢ this intere sting aspect © 


Patagoma ca given, it would be usetul to stud 
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to be the center of distribution of the 
region, the woods ot 
been studied systematical] 


] 


trom local collectors are 


Spegazzini herbarium 


by Gaay, and were pubils 


Chil But this enumeration 
cies so that it 1s necessary to de 
east of the Chilean border and reaching to the 
\rgentina and Chile While a rich n 
coastal strip of land south of Concepcion, 
the continent and then bending to ards the 
Iestados (Staten Island ), the 1 
t the Notholagus species 
them becomes less striking whi 
crease from west to east, and the 
very far from the Chilean frontiet leas 
woods is the wide Patagonian desert, and 
f the Argentine sector of Tierra del Fur 
\tlantic coast Rains, and with 

pear both in spring and——-more abund: 
mainly mn early fall 

Since Nothofagus belongs to the Fay 
dence as to which ol the MuUMmerous large 
form ectotrophie mycorrhiza with these tre 
relations could 1tadeed be demonstrated 11 
were first demonstrated in the Alneta ot 
Tucumana. ‘The latter, being the neares 
Fagales, was naturally suspected ot havi vg 
the southward migration of species from th 
of .l/nus jorullensis (Mexico) to the 
this idea turned out to Ie 
The flora of the Alneta contains indeed 
occur in the \otholagus wood 
studies made by tuthor im numerous 
‘ll 


] 


' ' 
we as om we extended expeditions 


(Northwestern Patagonia: Neuquen 
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South America boils d | ct that the 


species 1m Com MO! 
other is Naucoria { 
seem to be certan bite rence 
spective collections \lore spec 
] 


but our present knowledge is certainly good e1 


species Con otagetun 


ther northeast 
Vothofagus area 
vhia platensis seem 

phytogeographic districts 
relationship between the 

\merica and the fungi of New Zealand and 
closely related to 7Thawrterogaste) 1 Amv 
(South America have recently 


Zealand: both Amanita 


with an 
yveetous genu 
as .Vothofagus itselt \ better knowledg 
flora ot New Zealand will undoubted! 
unples. \side trom 
even more, the 


cies with a bap 
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VW. evenosa, Hygrophoropsis aurantiaca, Hohenbuehelia petaloide 
and in other cases we may indicate pairs of corresponding, e) 
tremely closely related species of the same stirps, one occurring 
in the boreal regions of the northern hemisphere, the other im the 
Vothofagus area: Camarophyllus lacmus as reported from Ice 
land, and C. adonts trom ‘Vierra del Fuego, ?/uteus atromarginatus 
(Sing.) Kuehner and 2. spegazzinianus from ‘Vierra del Fueg: 
Clitocybe leptoloma from the United States and Canada, and ¢ 


subleptoloma trom ‘Tierra del Fuego, \/elanoleuca cognata and 


VW. longispora, Phaeomarasmius distans and P. chiliotrichi, Bon 
darsewa berkeleyt and a new species of Bondarzewia on Notho 
fagus dombeyi in the Nahuel Huapi region, and tinally Leucopast 
lus rhodoleucus and L. patagonicus The explanation of this 
disjunction is perhaps one of the most challenging problems of 
historical plant geography 

Phe mountain meadows within the \Votholagus area show a ricl 
fungous flora containing .trmillariella pumila, Omphalina defibu 
lata, Camarophyllus tehuelches, .lgaricus pampeanus, Galerina 
clavata, Marasmiellus fibula; the numerous Sphagnum bogs cor 
tain Galerina riparia, Naematoloma myosotis; the alpine zone 
has not been touched so far. Saprophytic species, characteristi 


of the woods are, among others: /istu/ina antarctica, three species 


of Lepista, several species of Clitocybe, two species of the smooth 


spored group of lignicolous species included in /rayedia by me, 


Pluteus jaffueli (Spey Sing. (A\/yecena jaffueltt: Speg.), one 
Leptota of the acute sguamosa group, one new Kuehneromyces 
Crepidotus brunswicktanus and C. nephrodes, Coprinus atramen 
tarius vel aff. and C. comatus v. aff., Tubaria greqortana, many 
species of Melanoleuca, Panellus longinqguus, species of Clavartella 
Glocosoma vitellimum \mong the mycorrhiza-torming 

cales: Several species ot Porpoloma Russula, Cortinarius 
eyvbe, Tricholoma, Amanita, one Hebeloma, one Descolea \moneg 
the Secotiaceae, we noticed Tharterogaster maghellanicus (very 
common), and 7. violaceus (always sessile), both tormerly col 
lected by Kk fhaxter near Punta Arenas (Chile): among. the 
Discomycetes we observed numerous Helotiaceae and Morchellae 


and Gyromitra, several species (at least three) of ( flarila | he 





specie ‘ 
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their most con 


ceptiol . 


sent ( 
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latus, without clamp connections, and we find two species of 
Paxilus with distinct veil (Paxillus argentinus trom the Buenos 
\ires region, and Paxillus boletinoides trom Patagonia-Tierra del 
luego ) 
Leaving the native woods and entering the extensive experi 
Nahuel 
\ 


Huapi, Neuquen, we find Suillus luteus conquering the entire pine 


~ 


la Victoria, | 


AYE 
Ago 


mental plantations of conifers on Is 
area of the island as well as in nearby gardens and parks, regard 
less of the origin of the particular species Phis, compared with 
the somewhat less exclusive but definitely dominant mycorrhiza 
of Suillus granulatus in the Rio de la Plata region, creates a new 
problem tor tlorest mycologists interested in torestation Hlow 
can the mycologist help the forester in these problems? It 
obvious that the importance of the mycorrhizal partner at 

the nursery stage of the forestation project can hardly be 
gerated It appears, then, that it is a further fact that the same 
pines, under different climatic and soil conditions, form mycorrhiza 
with different mycorrhizal partners. In order to establish the 
; he mycorrhizal 


seedlings, it 1s consequently desirable to control t 


association rather than to leave it to chance as 1s done at present 


\nother case which, in my opinion, shows that the exploration of 


the mycological flora of Southern South America is not merely a 


scientific necessity, is the discovery——not by a phytopathologist 

of the above mentioned species of Bondarsewia,’ a species highly 
damaging to the most valuable lumber resource of Patagonia 
Its correct classification gives the forest pathologist, together with 
the observation, a hint where to look for analogous tree diseases 
(Bondarzewia montana on clhies nordmaniana in the Caucasus, 
B. berkeleyi on oak in North America ) \nother example is the 


observation of Phaeogyroporus in the area of intensive citrus cul 


Bondarzewia perniciosa spec nov. Pileo 1 
vel “Pujab” Maerz & Paul), concentrice depress 
} 


reviuscul 


lato Pubis dilute aurantiaci 


} 


Stipitibus in truncum) basalen 


plexum multipileatum asque ad 1 on 


aurantiaco-albida vel alba, admodum piperata 


(Quel.) Sing. similimis, amyloideo ornamentatis 


vivos Nothofagi dombevt arboresque ne 


Argentina, Maio 1952, R. Singer M \ 
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as being on trial by nature itself when it was attempted to insert 


Ir species tormeriy incom 


the multitude of unknown species and of sy 


pletely known into this new, or rather, partly new sy The 
fact that tour years olf most intensive research work 1 Sout] 


\merica has unearthed only four new genera in the Agaricales 


and one in the Gastromycetes and this without a large 


t the ‘NIstiny 


adjustments of the limits o 


a favorable result as far as this system ot 


cerned. On the other hand, it was possible 
m, such as P’h 


tes 


of taxonomic interest to the syste 


long-expected lamellate genus in the Strobilomycetaceae, 


cephala Mass as re collected and recharacterized (the 


with smooth hymenophore), Tharterogaster and Brau 
two new links between (sastromycetes and \garicales tron 
thie germporeless spe 


del Fuego and South Brazil respectivel 


adjustments are 
if hula, mserted a 


contam Patagoman species with completel 


hesitate to admit that this prove Ne wrong 


ted ) the separation of thi 
dia, tormerly /:u-layodia) were app: 


focvhbula a genus and transfer 


consider C71 
neighborhood of Cantharellula I] 


morphic, had also to be emended in 


but gelatinous species from Argentina 


be better placed in the neighborhor 
t the 


position \ close observation a 


with the section Purae of Aycena lead 
ena 1s. better considered a. section « 


understanding of Heim’s proposed unit 


clusion that this latter is intermediate 


spor and both Phaecon 
the neighborhood of Call 
as having clamp connectior 
must now remove the word 
on the ile of the lameilac 


of more 
closer to mphalina 


were placed side by side 


that, at the present time, 


identity of the two genera. But tl 


, ' 
Irmillartella and Marasmicllus may make 


each of these genera inte twe independent 
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me 
tis’ 


the species 
’ Law ] 
st'¢ l / ; j « 1] ] hi] Isc 


side trom that, certain genera which—although well 


such consisted until nov 1] tone species, were te und to con 


tain several species, and lelimitation trom the neighboring 


vyenera Was made more secure \ turther teresting aspect wa 


the tact that those groups which were thought to be characterized 


not merely by a set ot correlated morphological haracters uit 
by their ability to form ectotropic mycorrhiza 
trees, were consistently absent where the mycorrhiza partners 


vere absent, a confirmation of their absolute depender 


hosts that could have been obtained only in ditheult 
<permental worl with hundreds 
oul result has beer 
v1Iven to the NUith Inter 
Conyre 
Score 


forest 


tor the normal t 


rather the humid. part 


gonlan woods In the 

factors detrimental the normal de velopment 
miveetes ] stronger competition by other 
\ctinomycetes, | veetes, bacteria, with 


faster ce struction 
and hore rapid ( hi 


truly tropic: 


] ] 
asTdy 
hasidiun 


1 
} 


ii¢ subhymet 
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a true agaric at first, and forming something closely approaching a 


Rhacophyllus lorm Wi | the end ! le velopment It may 


theretore serve as yeetous character ol 


Rhacof hvyllus his ‘WwW Statement Indeed, it is currentl 
assumed that Rhacophyll a form of an agaric, but this state 
ment was based on nothing more than an analogy in the cytology 
of the bulbils and the basidium, and the similarity of the shape ot 


the carpophores \n example of imperfect agaric tructitication 


could be given by deseribing the formation of both arthrosporial 


and basidiosporial fructifications in species of an .lrmillariella, «1 


ditopa, also from near Tucuman. The same mycelium may forn 


both impertect and perfect carpophores, the former clavarioid, the 
latter clitocyboid; but one is separated and independent from. the 
other 


\ modern critical review of South American species also throws 


a different light on the relative prevalence of certain genera in the 


tropics and subtropics. Using statistics derived primarily from 
Sacceardo, Sylloge, one would assume that the richest genera in 
species inhabiting the tropics are ?leurotus, Panus, and Lentinus 
Collyhia, Marasmius, Omphalia, and Lepiota, This is only true 
as far as the last genus is concerned, and to a certain degree fo1 
Varasmius it Marasmiellus is included, also to a certain extent for 
Collyhia. Pleurotus, Panus, and Lentinus are poorer in species, 


due to the fact that an enormous amount of later syvnony 


i 


heen described, and this again is due to the fact that many 


species have been simultaneously described in all three of these 


genera, and many in some additional genera Phis, in its turn, 


was unavoidable because of the lack of a criterium as to what 


characters should be attributed to these genera 


I, certain group 


During our past studies on the material collecte: 


were somewhat neglected, not because ot lack Ol material 
servation but rather because of the policy that guided the 


plan of work in South \merica, which consisted in the belief that 


specialists ol certain genera would be better equipped to master 


This 


the quantities of material and notes than nonspectalists 


caused me a certain delay in the determination of some Hygro 


phoraceae, J/ycena, Agaricaceae and Coprinaceae, Cortinarius 
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1 1 


and Rhodophyllus it is, however, not really 


uence in the interpretation of our material as a whole. 


the tropical-subtropical belt all these groups, but Lepio 


wide r sense, and lgaricus mM the narrow sense { \vari icine 


In the south all but Cortinarius, are of no more than averTave 


portance as constituents ot the basidiomyvecetous fl 


and seemingly indomitable genus Leptota needs 


ful study, caretul especially because of the tact th Spec 
] 


t this genus have been described in other genera ven related 


to it, by both Rick and Spegazzini Phe study « 
not merely bring some order into the multitude of South American 
forms of a very important genus; it will, beyond that, influence the 


y 
development of ./garicus studies in the northern hemisphere, sine 


even preliminary ty studies show that some northern spect 


1 } 


occur here, and some ot these have probably heen deseribed 


\rgentina or Brazil (Rick trequently deseribed them in 
tella) betore they were deseribed in Ivarcpre or North America 


] 


elgartcus has also practical importance Kor regions lke Tucu 


man or Ri Janeiro, it will be necessary to select ; al or 
pantropical species, OF anvhow, a species with a higher Optimiun 
growth temperature than observed in elgaricus bisporus (Lange 


yg 
Sing., thie mmercially grown species lurthermore, 
pointed out, ‘are numerous indication 
elgaricus play some role 4 funmeus-ant 
acteristic for wide stretches South Ameri 
to that made on the relationship of termites an 
the palaeotropics should result in: South Ameri 
s known about tl 
YUs frequent] 


Moot 


latter mus 
, 
COMI pie 


recographically | aking, 


fungus map of Southers 


are munor spots of u terest 


with the aim of establishing t 
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Selva Boliviano-Tucumana and the Upper Amazonas 
plan visits to Oran, the Cochabamba forests in Bolivia, 
eastern slope of the Andes in Peru. Collecting in the territory 
Formosa and all the way down along the Parana will undoubted] 
open up certain unknown subfloras in and around the wetter part 
of the Chaco, and clear up its mycological relation with the Selva 
\lisionera \ trip to Valdivia will round out our knowledge ot 


the northern portion of the Patagonian .Vothofagus area, and col 


lecting in the subalpine and alpine regions of the Southern Cord] 


lera might mean the opening up of an untouched field his can 
easily be done by studying the mycoflora of relatively accessible 
places like the western part of the mountains around Lago Argen 
tino It is also hoped that hosts like litsroya (at the Laguna 
hrias or in Chile), and the study of llama and guanaco and //1 
pocamelus dung in remote places of South America might throw 
more light on the question as to whether any of the common 
coprophilous species are indigenous in this continent for the 
understanding of historical mycogeography in the great lines, the 
exploration of the continent should now be directed to its immense 
and practically untouched terra incognita, the Amazonas basit 
and the Upper Orinoco, the northwestern mountain range in 
ecuador and Colombia with special attention he paid to. the 
boreal elements (if such exist) along the upper limits of vegetation 
and in the oak forests of Colombia. South American mycologists 
will also show great interest in the further exploration of the 


basidiomyecetous flora of the \Votholagus area of New Zealand 


leven though out knowledge t the continent as a whole 
sketchy, and perhaps not more than a quarter or one halt ot 
species of southern South America has been mapped, it ts 

possible to sav that a start has been made, that further work 


} 


been outlined and made easier by the existing type studies and t 


prodromus of an Argentine agaric flora and a survey of the South 


Brazilian basidiomyveetous flora his was 

farsighted and inspired organization of biological research initiated 
and directed by the Director of the Instituto M. Lillo, Dr. Horacio 
R. Descole and, also, by the faithful and disinterested cooperation 


of the——unfortunately so few—hbotanists scattered all over southert 
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B. Rambo, J Lindquist, J. I 


ardenas, and my colleagues at Tucu 
to the financial support 
work carried out by the Universidad 


the Fundacion Miguel Lillo, and the Giug 


foundation 
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In the tollowing account twenty-eight heretofore undescribed 
species of Galerina are treated Vhese were collected in the Great 
Lakes region and along the Pacific Coast during the period from 
1935 to 1952. As a rule, species of Galerina are not a con 
spicuous element in our agaric flora, but during the warm dry 
season of 1952 they were found in abundance in Mount Rainiet 
National Park. During the fall of 1952 no appreciable amount of 
rain fell in the Park from around the tenth of September until the 


end of October, and the forest floor, ordinarily covered during this 


period with fruiting bodies of many species in various genera of 
the fleshy fungi, was barren. Fungi were found only at high 
elevations and in local pockets where there was moisture and pro 
tection from the sun. One notable area of this sort was at Greet 
Lake in the Carbon River district of the Park. The north-facing 
slopes of the Tatoosh Range furnished many favorable spots, sucl 
as that around Snow Lake 

Collecting was carried on in these areas as well as at higher ele 
vations until long after the usual time for the fall snows and _ the 
advent of winter Vhus the 1952 season in ark was truly 
unusual, and served well to ilustrate the need for collecting in an 
area under all types of weather conditions before drawing many 
conclusions about either the diversity of a fungous flora or the 
fruiting pattern of the species comprising it. During the seasor 


1 


of 1948, one of the wettest vears in the history of the Park, th 


same areas produced practically nothing im the way of fungi dur 


ing the sammer and were covered by snow early in September 


Papers trom the 
of Botany, University 

Published out) ot 
Michigan Herbariun 
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<peditions on which these tungi were 


largely by grants trom the Faculty Researcl 
Michigan during the years from 193: 
of Mr. Wm. B 

niversity of Michigan Herbarium also 


financed some of thie field work duru 


to 1952 and in part | lw generosity 


Portland, Oregon 


r thy ] 


collecting in northern Michigan were furnis 


) NMiichigan Biological Station | 


located 1) Douglas 


[ am particularly indebted to the National Parl 


Ll art SeTV ICE lor 
its cooperation in furnishing facilities, equipment, and other aids 
upon a number of occasions | wish, again, to express my pet 
onal appreciation to Superintendent Preston DP. Macy 
taff for courtesies extended to me on my visits to. thr 
. 


Jational Park in 1939 and 1941: to Mr. John C. Preston, t 


uperintendent of Mount Ramer National Park. for courtest 


extended to my party it Mount Kaimuier during the 


Superintendent Preston P \lacy, ne 


season of 1948 
mw of Mount Rammer National 
Park, and his staff were ot great 


of 1952 


assistance during the dry 
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It was through the guidance of members of the naturalist 


taff that the best localities 


1 


were found and visited during 1952 


Galerina atkinsoniana s)). no\ 


\ug 


Pileus 3-5(-7) mm broad at base and 3-5 mm high, obtuse be 


coming campanulate to conve 


glabrous (or pubescent under a 
Is), moist, hygrophanous, “russet” to “tawny,” fading to 


VTLY, acing 


“warn 
uff” (fulvous to tawny, fading to vellowish), striate to apex whet 
most, tle sh very thin, watery fragile, tawl te ochraceous, odor 


and taste not distinetive : Jamie llae broadly adnate, broad (1.5 mm 
distant, subventricose, tawny at maturity pale ochraceous 
young, edges white-fimbriate eroded; stipe 2 


long, about 1 mm thick, equal, fragile, lower part concolorous 


with or darker brown than pileus, paler above, or at 


obtaine «| 


] 
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faded, glabrous at all times; flesh very in, concolorou 
surface, odor and taste not distinctive : amellae distant, 
reach the stipe, 1 tier of lamellulae or at all, broadly 
broad, pale ochraceous tawny, « 

1 mm thick, equal, fragile, 
clear to apex 

Spores 9-11 5-6 p, subelliptic in sid ‘w, elliptic in 
view, ochraceous tawny or somewhat darker in KOH, very mi 
utely punctate-roughened with a smooth suprahilar depression, 
apical pore present ; basidia two- and four-spored, 26- 30 8-9 p. 
hyaline in KOH; pleurocystidia none ; chet ‘ 20 x3 
t+-8(—9 uw, cvlindric capitate to ventricose at base and capitate at 
apex, neck often very narrow (+ 3), hyaline and thin-walled in 


KOH; gill trama interwoven, pale yellow in KOH; pileus trama 


near surface tawny in KOE from heavy incrustations of pigment, 
clamp connections frequent; caulocystidia 30-62 x (4-.)6-12 p, 
variable in shape but the general pattern cylindric to subventricose 


with capitate apice 


Habit, habitat and distribution: Gregarious on moss over rock, 
Kast fork of Salmon River, Mt. Hood, Ore., 3800 ft. elev., Sm 
19374 

Observations: The cheilocystidia are definitely the 


type but the spores, under a good oil 


imersion lens, are seen 
be typical of Galerina. No veil was noted in my collection, but in 
Hesler 17642 a faint band of fibrils is visibl the stipe indicat 
ing veil remnants. This fungus cannot camerina (Fr 


Kuhner because the stipe is not “wmhrino” as Fries described it 


3. Galerina carbonicola sj). no 


Pileus 8-17 mm latus, conico-campanulatu 
(non latericius) : lamella idnatae, contertae iW ta tip 
longus, 1.5-2.5 mm cras deorsum subbadius: sporae &-10.5 
cheilocystidia 35-45 12 4, fusoidi-ventricosa; carbonicola. Specimen 
cum in Herb. Univ. Mich. conservatum; legit proy hitmore Lake 


Sept. 28, 1933, Smith n. 33-1032 


] 


, conic-campanulate to convex and with a 


Pileus 8-17 mm broad 


small obtuse papilla, margin at first often curved in against gills, 


come-campanulate, glabrous, hygrophanous, when moist “russet”’ 
or “tawny,” when faded “ochraceous buff” (vellowish), striate 
nearly to apex, opaque when faded; flesh thin, fragile, watery 


cinnamon brown when moist, yellowish when faded, odor and taste 
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not distinctive; | llae adnate to slightly 
narrow (7 5 mn hut finally somewhat ventricose 


concolorous Wi jleus both when young and mature, 


utely fimbriate; stipe 4-6(--8) em long, 1 


colorous with pileus or a little paler abe and darker below, 
minutely prumose above, antily ippressed tibrillose lve low, Sore 
striate from appressed fibrils, base usually 


appearing longitudinal] 
slightly bulbous to nlarged 

| 
cle 


] 


Spores & 10.5 x 5.5, narrowly subinequilateral in 


view, narrowly ovate in face view, russet in KOE at maturity, the 
or deeply wrinkled 


outer laver present as irregular warts 
depression smooth, apical pore present but indistinct 
spored, 24-28 &K 7-Sp, hvaline in KOH, projectin; 


length when sporulating ; pleouroeystidia, none seen; che 


abundant, 35-45 & 9-12 4, fusoid-ventricose, the necks often flex 


oOcys 


11 


to obtuse; gill trama more or less inte 


rusty brown to vellow revived in KOH; pileus trama 


uous, the apices subacute 


woven, 
homogeneous, hyphae loosely interw brown from 


incrusting pigment, becoming pallid ochraceous on standing in 
KOH, no pellr le differentiated but hyphae of pelhicular region 
radial and many narro than those of tramal body; clamp con 


nections present 
Habit, habitat and distribution: Under brushes on burned area, 
Mud Lake Bog, Whitmore Lake, Mich., Sept. 28, 1933, 
-2 1032 
()bservations Che 
stipe, the rudimentary 


] 


and the tusoid along with 


ventricose 
the carbonicolous habitat Pleuroeystidia similar the cheilo 
cystidia are to pe found around portions ot 


aged, possibly, by insects 


}. Galerina cortinarioides s; 
Pileus 1-2 em latu 

adnatae latac subtu 

deorsum 


1] 


Pileus 1 
to bre sadly 


stuirlace glabrous 





SOK Mycorocia, Vor 


‘ochraceous tawny” or darker motst 
cinnamon buff faded: flesh thickish 
ochraceous, taste slightly rancid (not 


lamellae broad, close, adnate, ventricose, 

tawny, edges crenulate ; stipe 3- 4 ¢ 

as in Cortinarius), very tragile, 

below and hbase bister in age, surlace ] \ decorated 

remnants of a w veil but apical zone soon evanescent 
Spores & y 7p, ovate in face view, inequilateral 

view, ochraceous tawny, outer 

over the spore and with loose ragged 


hilar depression smooth and marked 1) a ragged 


of loosened exosporium; basidia  four-spored, 


pleurocystidia none: cheiloevstidia abundant, 

( 12)p, fusoid-ventricose with lo YF Neck 

hvaline, or some WwW velliow content as re 

walled : gill tram regular te subinter yvoven, ochraceous 1! K¢ TI 


from incrusting pigment; pileus trama with a thin pellicle of nat 


row (3-5) nongelatinous hyphae with pale ochraceous-taw1 
incrusting pigment, tramal body of broader | al 
incrusted pigment; clamp connections present 


1 


Habit, habitat and distribution: Gregarious o1 
Green Lake, Mt. Raimer National Park, Wash., 
Sm-/0079 Additional collections are Sm-40097 
from the Park 

Observation: In aspect this fungu 


tinarii around C. acutus but the spores place 


5. Galerina cuspidata s)) 


Pileus 10-15 mm latu 
cimnamomeus ; lamellae cont 
laceac tipes 2 
8.9% 45-Su (10-12 
ventricosa et subcapitata. Specimer 
ervatum; leg ope Upper lrench ( 


14, 1950, Nancy Jane Smith (AHS 


Pileus 10-15 mm broad at base, 10-12 mm high, sharp 
cuspidate, becoming conic campanulate, margin strat 


surface viscid, glabrous or with flecks of fibrils trom. \ 
margin, “Sayal brown” (dull cinnamon) moist, 


] + . - 
l, Most margin 


fading to yellowish or finally palli 
striatulate; flesh thin, pliant, concolorous with su 





taste 


to 


nore 
] 


adnexe 2 | 
coming 
thick at 


11) 


apex 


age, surtace 


Spore oY 


VISIDIC ( 


' re 


straighter than 


pleurocystidia none 


fusoid-ventricose 


ously contorted : 


pileus trama cinnamon in KOFI « 


t 


(oT 


narrow 


Halbi 


’ 
ire 


+, 


a, 


] 1950, coll 


1 1 
hae Ll 
but 


“cinnamon,” 


( 


naked to minutely 


hvaline 


habitat 
North Fork, 


(Observations 


1 
l Casli\ 


are 


spores 


croides and the 


( xpanding to cam 


spicuous! 
Maren 
suriace 
striate 
rather 


} 


odor a 
a 
brown bec 
Ci long, 


somewhat 


distinguished 


COTS! 


decurrent 


SMITH (sALERINA 


7 7 
i¢ close to crowded. T 


ascending, 


) 


edges stip & 
: pallic | 


| me) 


jula 


thinly 


( 


} 
ii 


SoS ft 
hibriliose trot ren 


7 


Wnose 


(] 


1 
prt 


} 


( 


i 


1-12 


1! 1] id, 


the 


I 


, 1.1 
aorsal: Dbasidla 
seen; cheilocysty 

ventrico 


the 


to narrowly ‘ 


trama paralle 


hyphae (3 pl clamp ¢ 


d di 
Ire | cl 
Nam \ Jane 


I 


? 


t 


(areg 


\lediu 


stribution ari 


( ree} Ine 


\ 


related to 


r\ Smith 


I his 1s 


Species 
| 1 


1 in the field by the 


} . 
vid usually 


tent] 


gelatinou menu 


to broadly CONN 


a den e coat 


lecorated with patche of tl 


\ grophan 1 


the margin, 


Cal 


1 
We, SOOT seceding 


y ochraceous tawny, 


, equal, hollo Vv. cart! 


ely pruimose-tome 


broad 


“pinkish buff” 


wil 


R909 


adnate 
] 


and ventricose, 


voung, gradually 


- 


Wi 
darker 


cL} 
| 


entra] 


spored ) 


olten va4ri 


subcapitate, 


11 , 
mvyvmenium gelatiou 


Wl 


pell 
sent 


r the ge latinous 


‘Connections pre 


us 
| 
1] 


Gal 


cuspida 


longed T 


‘ 
ny 
1 1 abrescent 
faintls 

fle 
ling to buff, 


late 


and 


at) 
ih 


irm butt 


subdistant, pallid 


¢ 


ite floccose 


stipe 
us 


fragile 4 


laginou 


rtose ( u 


I 





900 Mycotocira, Vor. 45, 


dense grayish white tomentum, interiors 
basal part, vellowish above 
Spores Y-12 ¥ 6-7 », inequilateral 1 
lew, ochraceous tawny or paler in KOH, 
under oi] minutely wartv-rugulose), witl a 1 line markt 


the suprahilar depression, apical pore i se very minute 


' 


sidia two-spored, 26-. : Sy, hvaline; pleurocystidia  s« 


tered to abundant, : 2p, ventricose-subcapitate to sub 
eviindric-capitate or at lez apices broadly rounded, hyaline, 
valled: cheillocystidia abundant, 40-65(-75) x 8-10 yn, ©) 
ubcapitate or the elongated part flexuous, hyaline and thin 

vill trama mterwoven, vellowish 1) K¢ i pileus trama homoge rie 
ous, vellowish in KOH, clamp connections present but rare, mat 


evlindric-subcapitate piloeystidia arising from the cap surface 
these cells 100-300 7-10Onm (these often ; arine to torn 
nongelatinous pellic!s 


Habit, habitat and distribution: Gregarious on , Trinidad 
( ilit., Nov 29. 1935, coll. | Parks (Smith-%0/9 ) 


(Observations Phis species Is grouped with G. prumatipe r 


1 


Cause of thre broadly rounded pole UrOc\ stidia and cheiloc vstidia ana 
thre pre schice of pile \ stidia \ctually, howe vet. the two speci ‘ 


are quite different in) appearance G. jarinosipes has a_rathet 


heavy sheath of white veil fibrils over the lower part of the stipe 


! 
Phe pile ystidia cause the white-hoar\ appearance Of Voung Caps 
In age these elements are considerably elongated and matted down 
into a laver that can easily be mistaken for a pellicle if only cross 


sections of the gills and pileus are cut Phe spores of G. farin 
sipes are scarcely roughened (as seen under oil) but the suprahilar 


depression is clearly bounded by a ragged line. The spores of G 


pruinatipes are, relatively speaking, conspicuously roughened 


Galerina ferruginea s}. no 


ileus 8-12 mm latu comeus demum late 


miterdum convext later IS; sapor farimaceus 


subdistante ati secedentes : stipe 2~3.5 


deorsum ferrugimeus parsim fibrillosu por 
eystidia 26-34 ( ) lm“, ftusoidi-ventricos: 
Specimen typroum m rh ich. conservatun 


Mich Sept. 2 


Pileus S12 broad at base, conic with a straight or connivent 


margin voung, expanding to broadly conic, campanulate or convey 





when 
concolorous witl 


llac broad, be 


surface, odor and ta high 
coming ventricose, subd pale brown at first, 
ochrace \ ul Stipe 2-3.5 

hove, tubular, lower 


1 


1 1 ' 
equa oF eT argeq a 


ileus, upper portion paler, glabrous excep 
scattered lower portion representing 
rudimentar 
Spores & LO, 
iit 
Tritite basidia line uv 
pleurocystidia none ha abun 
vy necl 


10m, fusoid entricose 


1 
qaistri 


hitmaore 


leature 


AVCT 


t 


Spor 


irregularity 


becon 





QQ)? Mycovocia, Vou 


Pileus 10-12 mm_ broad, obtuse when iv, expanding to 


I 
plano wumbonate or umbo obsole te, surtace dry | coarsely matted 
fibrillose or in buttons hairy fibrillose, “vernona brown” to “snuff 
brown” (fibrils appearing coarse under a lens) ; flesh thin and 


] 1 1 


ster in KOH when fresh, no distincti lor or taste; 
broad, close, ventricose in age, adnate, °° a brown” young, 
and in age concolorous with the pil Leds minutely fimbriate 
from cheiloeystidia (use a lens); . J=1.5 mm.at 
apex, slightly thicker downward, . dull brownish beneath a 
hairy-fibrillose coating similar to thi n pileus and vering the 
lower two thirds, apex prumose in age and lower portion 
vlabrescent 

Spore dull ferruginous 1 deposits, dull cin 1 1 KOE, 
1O-14 5.5-60.8 uw, i equilateral Wi side view, 1 ti vy narrowl 
ovate, smooth except for a rough border around th upra-hilas 
depression ; basidia four-spored ; pleurocystidia none | 
LO 60) 10-14 a» fusoid-ventricose, ote 


obtuse to slightly enlarged Apri 


woven, dingy cinnamon in KOH: pileus trama with a cuticle ot 


11 
} 1 1 


loosely arranged crooked hivphiae hea wy band « vith qui cinna 
ton, Incrusted pigment, tissue beneath this laver paler cimmamor 


] 


and more compactly interwoven; clamp connections present 


Habit, habitat and = distribution: (Gsregarious  o1 
Giobler’s Knob, Mt. Rainier National Park, Wash., Oct 


Sm-4UNS0 


1 


(Observations I his species 1s most closely related to G 


but differs in its darker color, more coarsely matted-tibrillose 


11 


pileus, the darker gills, and the more well develo | dark brow1 
filbrillose covering oO | Phe spores 

somewhat similar in both Phe truiting 

‘Galerina-like™ in appearance, but the boundary 


suprahilar depression would seem to exclude Phacomarasmin 


where they would otherwise vo 


9 Galerina fuscobrunnea s| 


Pileus 5 i is. fusco-brunnet 
adnatiac stl , ; hOomegus l mm crassus 
9.5(-10.4 >“, anguste imaequilateralis; 
anguste clavata, sim oimerustata. Specimen 
Mich. conservatum; legit ad terram in paludibus, prop 


Cascade Mts., Ore., t. alt., Sept. 24, 1946, Smitl 





SMITH 


Pileus 5 | ith byt vt l. COTE 


conic-campanulate, glabrous, motst, 


“mummy brown” at first, “buckthorn brown” 
marginal area when mature, fading to pale butt on 
concolorous wit! surtace, sott, odor and_ taste 
broadly adnate, subdistant, broad, 1-2 tiers of 
vellowish brown (| honey color) ; stipe 2-3 em 
yular, equal, concolorous with cap or a shade 


WoiInconspicuous fibrils indicating presence ot 
Spores 7.5-9.5(—10.4 ) > 5! _ narrow 
slightly imequilateral in side 


mooth to very minutely roughened (exospore not 


endospore), tawny or darker in KOHL, suprahilar 


very indistinct and faintly bounded as seen undet 


not visible; basidia four-spored, hyaline in KOT 


none; cheilocystidia abundant, 32-48 5-8 p, narrowly 


walls, apices of 


incrustation, hyaline nu : i-walled ; gill tran 


subevlindric, of witl 


rusty brown in KOUFE: piler ina homoveneou 
KOT, clamp connections present 


Hfabit, habitat and distribution: (sregarious 
r, swampy li below Waupanitia Sunn 


1 


1940, sin Ss / 


() 
4h] 


()re., 3500 ft 
(Observations he narrow, practicall 


tinctive along cheiloevstidia 
SWalllp 


color ot 


10 


1 


slightly meurved 

with a sharp CONE 

‘er e 

fibrils trom the remains ot tl - soon 
striate, “cinnamon ‘es , hraceous 


grophanous and " (vellow) taded, 





concolorous 
pungent; lamellae close 
2 tiers of lamellulae, adnate but seceding readily, 
dull ochraceous tawny over all, edges ever 
1 mm thick, slightly enlarged at apex, concolorous 
at first but soon becoming dark hid brown 
ward, with a superior whitish 
the vei, zone evanescent, sparsely whit 


Spores 5.5-6.3 * 4 ~ ee ‘quilateral in 


subelliptic to ovate, tawn pale russet 1 


wrinkled to rugulose-tubercula 

and apparently nearly smooth, apical 
basidia four spored ; 16-19 5-~6,5 
cystidia none seen; cheilocystidi 

ventricose to almost tibiform (narrowly 

tate apices), hyaline, thin-walled (a tew 
revived in KOPF): gill trama interwoven 
vellow-brown as revived in KOH; pileus tr 
pellicle, dull yellow brown in KOH) fron 


clamp connections present at base of basidiun 


Habit, habitat and distribution: Subcespitos 

war a stump, Milford, Michigan, June 5, 1941, Sm-/593 
Observations: This species differs trom G. dat 

annular zone of veil fibrils, spores which 

loosened outer layer, and in its habitat on 

wood | at first considered describing 

scopa, thinking that in G. tr 

had a situation comparable to that of 

However, G. laticeps, on the basis of 

distinet on spore characters and hence does 

series \s tor G. humicola, we have no intergradin 

nect it with G. triscopa in the characters mentioned, 

tion its spores appear to be shorter and broader thar 


friscopa 
i 


11. Galerina insignis sp. no 


Pileus 8-25 mm latu 


llae latae. contertae, 


} 


deorsum brunnescen 


5-6.3 bu chetlocystidia 30-48 


Specimen typicum in’ Herb. Univ. Micl 


Lake, Mt. Ranner National Park, Was! 





SMITH 


Pileus S&S broad, obtusely « 


ling 


come or and umbeo o 


Maryn 
lose, near “cui 


flesh 


cucumber 


moist, reecd | 


LATNIC Lae cl 


young, m 


Stipe long, | eq 


tibrillose w “cinnamon pal 
above, ground color brows dd 


specimens. 


] ) 


a 
HOTLY 


1S 


iInequilateral 


Spores is 


] 


Oy; 


scurely 


basidia tour spored ; pleurocyvs 


] 


iQ) 13 p, ftusoid yventricos¢ vith oltuse 


smooth cheiocvst 

1] p, 

part : vil] trama interwoven, ocl 
KOT 

1 


upp r ol loosely arranye ai, 


hyaline i thin-walle ad, 


306-48 Pa head otten as 


capitate, 


iraceous It 


ment (darker in pileus trama of 


WIGCLY paced, 


cinnamon) hyphae 5-10, in diam., lowe 


terwoven and more ochraceous : clamp 


Habit, habitat and distribution: Gregari 


ivalane he, (sreen | 
iy, 


I he Spore and 


of debris trom ar 


Park, Wash., Oct 


()bservations 


1952 


i7 
ALUsOsg 


i 
cystidia 


but the duple is 


structure of the pileu 


known to me Phe suprahilar depression 


faintly when viewed under a good oil 


spore layer ts mooth also 
apical thicket 

earmiults 

lye perce 

12. Galerina lacustris sp 


10 


15 mm la 


ww 
iit? 
] 
i 


COmMNeECT 


WME SOT 


butt ; 
Ti 
butt 


ht, taste slightly 1 iw 


close, pinkish 


hate, 


aturity, edges timbriate 


al, lowet mushy 


lid 


arke I 


part COP 
and silky to prumose 


SOTLI¢ 


w. 
KOT 


alo 


it 


LPICes, 


iia ventricose 


] 


broad a Ventricose 


own trom 


r portion 


7] 


OUsS On} 


AKC, 


not 


ls 


( 
i 


In optical 





\l yCOLOGIA, 


; , . . ‘ , 1 
mint broad, obtusely conic, expanding to broadly 


campanulate, at times umbo obsolete and cap convex, surtace 
glabrous, /ubricous to viscid to touch when wet, shining, striate to 
lisc, moist, bright “ochraceous tawny,” disc a little darker; 
and fragile (but fleshy for the genus), concolorous with sut 
ace, odor and taste 1 Id: lamellae road. close to subdistant. 
broadly adnate and readily seceding, “cinnamon butt” at maturit 
(paler than cap and duller), paler wher nung, edges 
cm long, 2-3 at apex, equal, very soft and ) 
ith a w if ] appresed fibrils helow, apn 
concolorous with margin of cap over all some ape 
little paler but no true color change present, offen translucent 
undulating 
Spores ; J p, longate Inequilate ral 
narrowly Vi In face view, smooth « 
tround the depression, ochracevt ry in KOH 
pored ; pleurocystidia none s - chetloeyvstidia 


Pa 1] yy, Whe tly clavate WILT tHe SUOUS pedicels but Corie 


tricose at base and Colic E filamentose, apical 


enlargement otter 
| | 1 


oval, olten somewhat mcrustee heneath the apical enlargement ; 


eill trama somewhat imterwoven, ochraceous ino KOTL: pileus 


trama with a thin poorly 1 ed subgelatinous pellicle (in KOH 


Main tramal body car hraceous tawny and hon aveneow (11 Ix ( iH 
clamp connections present 
Habit, habitat and distribution: Scattered among 
edgy at low water level of Lake 
Park, Wash., Oct. 12, 1952, Sm-408 
()bservations lw mcrustation 
of the cheilocystidia ts peculiar 1 
the supralilar depression of the 


observed on most properly oriented 5] 


13. Galerina laticeps sp. no 
Pileus 6-12 mm latus 


contertae 2 mm latae 


Pileus 6-12 mim broad, convex to obtusely conic at first, broadly 
convex in age, margin apparently straight at first, surtace glabrous, 


moist, hygrophanous, with a very taimt tring is along the 





(;ALERINA Q0)7 


faintly striate 
}yurtt aT paler 
neolor, odor none, ti | lamellae close 


moderately 


wit! 


‘ , 
Garkenmng 
the remains 


, 
nivce il 


lar depression 


] 


endospore thick and tawny al sset in KOH, outer laver 


loosely envel nig Uile endospore except Lor suprahilar depression 


] 1.1 1 ’ 1 
and very wri 1 lo Tuyulose as Well as soni vhat decid 


mount 3 ushed on , apical pore Th 


basidia | 1, hvah n KOT: pleurocy 


cheilocys 


KOH, slight] ntrico it di vith 

tuse to subcapitate apex, or tilamentous-subeapita vill trama 
homogeneous, rather dark ochraceous tawny trom ierusting pig 
ment; clamp connections present 

clamps with no tusion of the 

cystidia simul 


Habit, habitat and distribution: Gregarious on Douglas Fir 
Rhododendron, Oregon, Nov. 17, 1944, Sm-/9805 and 201723 
Observations Phe obtuse CONVEN pileus and relatively pale 
l@s trom G. tri 
spores (almost angular-ovate in 
distinguish it in 1 herbarium \ somewhat simular 


curs on hardwood in which pleurocystidia are presen 
it veil is absent wever, he distribution of pleurocystidia 
Was quite erraty rh 1] ons are needed to clarify. the 


ituatior 





\ 
\iycoLogti. 


10-18 mn 
shight umbo, 


WNAWLONM to me 
] 


ading, fading to ding’ 


lace: taste disagrecal 
narrow to moderately broad, 
funbriate ; stipe 2-3 em Jong, uy 


enlarged downward, concolorous 
darkening below drying, 
apex prumose, lower portion 


coating, annulus ; 1 s evanescent 


Spores (8.5—) 9—0.35 a, ovat MW ofa \ W, hyehtly 


equilateral MW Wie VIew, smooth or \ ndisti ly roughened 


the depression smooth but boundary faint, tawny in KOH): basidia 


] 


2-spored ; pleurocystidia none ; cheiloeystidi: 10 broad at base 


and 26-34 long, neck + 2” thick and often ending in a small 
capitelum (3-4) with an apical I] 


thickening of the wal 


parallel, cells enlarged and dark cinnamon in KOT 


homogeneous and dark cinnamon beneath a paler 

pellicle of narrower (4-64) hyphae; clan On 
Ifabit, habitat and distribution 

trance, Mt. Ramer National 

\n earlier collection, Sm-s00)2 

1048 on wood at Lower Tahoma Creek 
()bservations (, occld ntalis 1s closely 

menonensts but can be distinguished in 

agreeable taste and close, narrow lamellae 

habitat from lgnicolous to “terrestrial” 

likely to mean much because « 

material in the soil im this area 


ell trama, as well as their structure, 


the spores preclude assignment to thi 


ture of the cuticle of the pile us prevents G, 
placed in -!/nicola—where the spore charactet 
Ings would be aberrant Phe cheiloevstidia, 
niscent of that genus. Under the best oil 

able it was clear that the patter ot marking 


tvpical of Galerina 





gov 


| 5 


abruptly 


in KOT: 


1 
() 





with a slightly incurved margin, 
‘panding to pl arly so, surtace glabrous, hygrophanous, 
vhen tresh and moist “tawny” and opaque, becoming “ochraceous 


tawny”) and conspicuously striate before fading to “warm buff” 


(pale yellow) or paler; flesh thick (for such a small fungus) and 


firm, concolorous with surtace, odor and taste not distinctive 
lamellae subdistant to close (13-15), narrow, horizontally adnate 
or at times slightly toothed, rather thick, concolorous with pileus 
and pruimose ; stipe 1-2 em long, about 1 mm thick, equal, crooked 
to undulating, with a narrow tubule, concolorous with pileus ot 
darker reddish brown below, apex coarsely pruimose, lower pot 


tion with scattered patches of appressed yellowish fibrils 


Spores 8-10 x 4.5 5.5 yp (16-12 xX 6-JS a. Z spored 

face view, subinequilateral in side view, tawny as revived in KOH, 
pale vellow fresh, slightly rugulose-roughened, apical pore present 
but apex not truncate, suprahilar depression both slight) and 
smooth: basidia 2- or 4-spored, 17-20 * 7-7.8p, clavate, slightly 
projecting ; pleuroevstidia abundant, 35-~-56( 4) 12-154 20) pn, 
thin-walled, hvaline or in some the content vellow when fresh, 
tpices broadly rounded, lower part ventricose, pedicel slender ana 
elongated; cheiloeystidia occasionally with a globular hyaline in 
clusion, forming a sterile band on gill edge, more nearly cvlindric 
than the pleuroeystidia, apices broadly rounded, 38—5 9-15 ps 
vill trama parallel, tawny in KOH from heavily incrusting pig 
ment, clamp connections present; pileus trama tawny to russet in 
KOH, the incrusting pigment heavy, homogeneous, pellicle not dit 


ferentiated, occasional piloevstidia similar to pleurocystidia present 


Habit, habitat and distribution: Gregarious on wood of P »pulus 


trichocarpa, Woh River, Olympie National Park, Wash., June 6, 


1939, Sm-///106 

Observations: Small metuloid cysts 6-8 » broad and of variable 
length are also present in the hymenium These do not appear 
to be typical gloeoevstidia, bet may be an additional distinctive 
feature of this very unusual little agari They are rare, and, 


since there is a strong tendency tor both basidia and cystidia to 


have colored or granular-retractive content, these may simply 
basidioles in a certain stage ot development 


Phe distinguishing field characters are the small size, habitat on 





SMITH: (iALERINA 


fungus 


pecihn 


Galerina pallidispora 


25 mm latu 


ileus mi broad, obtuse 


late, surtace gl tts, most, hygrophanous, 


hecoming “ochraceous tawny hetore 


Iried pale buff; | 

broad, ochraceous vy. ves CVE 
thick, equal aD | ] L ‘nlarged 

cap and tading like it, not darkening 
prumnose above, abre below except tor 
Spore , , submequilateral 
boblong im 

mutely rugulose 

apical pore ryasritite 

pleurocystidia none 

ventricose with narrow 


vitl nn 


Creel} 
( )] psc rvaty 
sinall cheioe 


uUNIcCOlOrous 





i] the carpophore res 


roughened spores do not 


Galerina pruinatipes sp. no 


irty rough ned 
depression, near ru 
10-55 


pleurocyvstidia scattered 


rounded ipitate apices, 
«9 | 
clement 


KOH, 


Habit, habitat ane 


ld 


In cold ace s, Gareen 


| 
1952, Smith 


ervations: The 


tidida, 





T 
| 








914 


similar to chetloeystidia « 


at least near 


Habit, habitat 


lower halt ot 


Cystidia to ly 


the colored Vel 


establish this 


19. Galerina rudericola 


Pileus 10 


‘ Spal ding to pl 


| ] 


aecurved, urrace 


near “pinkish butt” 


odor and taste 


to short-decurrent, narrow, 


finabriate ; stipe 


a submembranous to 
and butt colored 


color below, darkening trom the base up in age 


Spores 79 


lace View elhipti ti 


a Fayye d 


dark ochraceous 


cvstidia seattered 


] 


occasionally apex with a nipple-like protrusios 
one side, or apex 
evstidia or necks 


parallel, subhymenium not distinctive ; 


1 1 
(no }* Hic we seen) 


\ 
Viw OLOGTA, 


mut often more elongated, 


HhHOVe | cu kson 
May 13, 1939, Sm 


Observations 


1. obtuse vith 


hvaline or with vellowish wa 


subcapitate ; 





with shehtl 


7 t 
I cl 


{ — Corie 


stribution ()) 


Station, 4 vip 


robust variet 


th a tenden 


that more 


TlIs¢ tr ! 1 

ul fusoidt 
tun egit 
1952, Smit 


come umbo ot 
most, “buckthe 
pale pinkish | 
lamellae subdistant to distant, 
dingy ochraceot 

1.5-2 mm tl 
illose superior 


ring, appressed 


side view o 
ovate, minutel 


line around the smooth depression 


KOT: basi 


6H0)« 10-15 


1 
] 
I 


Hs (in KOH 


flexuous and elongates 


clamp connections present 





vith obtuse apices bu 
chetlocystidi 


pileus trama homogeneous 








cl 


are 


mracterists 


\ ol 


\Mycor OGIA, 


In characters it 


sp Te 


is distinct 





from. the 


G.h ‘ponorum comple 
21. Galerina subdecurrens sp). n0\ 

Pileus 5-15 mm latus, late convexus, a! laceus, glabet amellae tanite 
vel subdistantes, subdecurrente atac tipes 10-25 mm | is, | 
crassus, deorsum brunnescens et ere Ibrillosu porae 9-12 4-4.8 us 
leve chetlocystidia 20-30 ~ 6-94 at e vent ’ Specimen typ 
Herb. Univ. Mich. conseryvatun egit ad terram, Lowe | n Creel 
Mt. Rainier National Park, Wash., Oct. 20, 1952, Smith n. 4/ 

Pileus 5-15 mm broad, obtuse to conve vith young, expanding 
to broadly convex, surface glabrous, moist, hygrophanous, dingy 
ochraceous tawny to clay color moist, dingy pinkish buff faded, 
striate when moist, flesh thin and fragile, odor and = taste not 
recorded ; lamellae broad, subdistant to distant, broadly adnate to 
subdecurrent (approaching the condition found ino Xeromphalina 
picta), seceding at times, edges even, dingy buff at first, ochra 
ceous tawny when mature; stipe short, 10-25 1 mm, equal, 
pale honey color above, dark reddish brown below and lower halt 
with pallid to grayish appressed fibrils (veil remnants 

Spores (9—)10-12.5(-13) $4.8 yp, narrowly oblong, some 1 
face view narrowly ovate, smooth, pale cinnamon in KOH, and 
becoming paic ochraceous) on standing, apical pore present but 

not truncate under ordinary magnifications, obscurely so 


apen 


under oil immersion: 


cheilocystidia fusoid 


cystidia none; Ventricose, 
6-9, narrowly ventricose and apices obtuse; g 
in KOH, somewhat interwoven; pileus trama 


hasidia four-spored, hyaline in KOH; pleuro 


> 


smal 20—30 

, 1 
Hl trama hyaline 
homogeneous 1 


structure but hyphae of upper half with ochraceous incrusting pig 


ment; clamp connections present 


Habit, habitat and = distribution: Cespitose-gregarious under 
alder on soil at edge of road, Lower Tahoma Creek (old camp 
ground Mt. Rainier National Park, Oct. 20, 1952, Sm-47225 

Observations: The Jong, narrow, smooth, pale cinnamon. to 
ochraceous spores, thin veil, and darkening stipe are distinctive 
When viewed under oil a very faint ragged line can be made out 
delimiting the suprahilar area, but it cannot be demonstrated o1 
all spores. [| have demonstrated it under a 90 1.30 NA oll 
immersion objective. The species is thus a typical Galerina as 


interpreted here even though the apical pore 1s broader than usual 





¢ le ! 
and reminds one 


pore occurring 1 


Pileus 5 


yy uli <pande dL, 


when mozrst, ¢ 
pinkish butt 


cif road, isc 


HMomoveneg 


present 
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| 


Pileus 6-15 mm broad, obtusely conic te 


plane, the margin connivent at first, surface lubricous 
the touch. glabrous or with veil remnants scattered 
margin at first, hygrophanous, “ochraceous tawny” moist, 


to orange buff or paler; flesh thin and fragile, odor and tas 
recorded : lamellae moderately broad, broadly adnate, close 
distant, pale ochraceous tawny with white fimbriate edges stip 
3-5 em long, 1-2 mm thick, equal or nearly so, tubular, 

vellow over all at first and with a distinct medium 


nulus, with scattered fibrils or patches below, somewhat da 


from base upward in age, but tending to fade again in dryi 


Spores 89.5 x 4.5 ochraceous im KOEI. 


lateral in side view, ovate in face view, exospore very minutel 


roughened, smooth suprahilar depression evident, pore apical 


distinct; basidia 23-26 * 7-8 p, four-spored, sterigmata 
distinct; pleurocystidia abundant 5-66 
cose with obtuse to subacute APICes ; cheilocy 
lar to pleurocystidia or slightly more variable 
parallel to somewhat interwoven, pale vellow 
pileus trama with a thin surface laver of hy 
incrusted walls, these hyphae quite contortes 
latinous, remainder of fh * 1 WEeNeOUs, 
pellicle, nearly hyaline t 
present; no piloeysts 
Habit, habitat and distri loon | » debri 
beaver pond, Kast Fork © al 1\ 3 Hood, Oregon, 
October 10, 1946, coll. Wim. B. Gruber 
tional collection reterred here 1 Sm-]9Y! 
Rhododendron, ¢ Jregon, Oct IS, 1944 
(Observations Phe diagnostic characters are 
fibrillose annulus, small nearly smooth spores with a smooth sup 
hilar depression and conspicuous pleurocystidia. The convey 
plane pileus is an additional field character dried state 
fruiting bodies are concolorous throughout 
stipe, as noted on the fresh material, fad 
though related to G. marginata in 
one would be more inclined to class 
narius in the tield Phe smooth suprahilar depression 


spore, of course, makes a reference to Cortinarius untenable 


\ctually there are a number laracters which separate it frot 


G. margimata and torms Ww annulus is a fibrillose zone, the 





ERINA 


1 
} 


litference 


Pileus & mi | lol ly ic with ; meurved 
Margin, expanding t uipanul Or mammgeg convex, glabrou 


except 1 are. WH h 1 : | : ula with patches ot 


the thin nti heula : i} remmants soon eva 


brown, oon “cm 


1 
} 


ochraceous tawn 

namon buff or paler 
tinctive 

lae broadly adnate, broad, arly sul tant at t, trul 
listant at maturity, ochraceous tawny (paler than pileu 

edges even; stipe short, 1-2 cm long, > mm thick, equal 


1 1 1 1 A , 
ir eniargeqd he IOW, CONCOIOTOUS With 11 l - \ ‘TaD fad 


it 
I 


iw out to almost concolorou yith Ww YIlis | ve again ote 
darker, ; } yale f } ON I j ] | 1 tradgiied 
fary annulits 

Spore 

ned at 


i¢ Vvived 


seen: cherloc 


eneq 
short 
distinctive ; piles ama darl sty | 11] nd home 
VCTICOUS, If Hit 11 rf | ‘ Wael ] ’ ry h: till mectwoyr 


present 





VI ye 


abitat and 


[Uber rie Hol 


1s hye st see! 
WVWIVIET 
mole 


1 presence I he pec 


} 


lated to G. camerina sensu Kuhnet 


pore and cheilocy tidha, Jourt latte 


usually in being annulate, 


Galerina umbrinipes 
Pileus 6-10 mm latus, comicu 


lamellae 


Pileus 6-10 mm broad, obtusel 
coming campanulate, glabrous, 
tawny moist, pale buff taded, 


the waters dise, somewhat sulcate 
Ho appreciable odot ‘ leu i¢ eve 


ately broad, l tier « lamellulae, 


tipe 3-4 em long, 1-1.5 mm thiel 


uy wo 
(iit til c/ ye’ €V 


less concolorous with pileus in 


at base, surtace tinely pubesces 
evstidia 
Spores bzZ.5t—4: /p, tawny to pale tawny in KOH 


iInequilateral in side view, ov: in fi view, r wall wrinkled, 


uprahilar area slightly roughened and not 4 ably depre 


ssec 
ipical pore very minute, not readily visibl under oil 


hasidia tour-spored, 23-26 ~ 6-7 p, hvyali , not project 


ing when sporulating ; pleurocystidi: ' \ , the first rare 
] 1 


(possibly immature stages of second 3: 5-6 pw, tusoid 


and imbedded in hymenium, hyaline and homogeneous in KOFI, 


i 


the second abundant, greatly elongated 46-80 9-]4 nu, ventri 





SMITH (sALERINA 


mse al 

KOH or wall 
cevstidia, very 
broad, with ocl 
In KOH, vellow 
homogeneous, peli 

suri 

encrusting pigment; caulocystidia tusoid ventricose, 

hvaline, thin-walled in KOH, H() 50-100 » Z-kk . ventricose 


at base tay red toa subcapitate to subacute ape 


thution (sregariou 


S800 Tt 
Li] 


Observations: The uml is an unusual character 


genus, particularly on young specimen It 


mall buttons have 
ar almost fibrillose ; 1 s but an ¢ 


lon v ited 


Cinnanlol 

aa . - , 
faded appearing I] Hose une 
odor and taste not distincti 
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broadly adnate or with a decurrent tooth, broad, cimnaimoi iff 


when mature, paler when young, lges faintly ftimbriate; stipe 
10-20 mm long, * 1 mm thick, equal, fragile, concolor with pileus 


but base darkening in a 


re 
i 9 


thinly tibrillose ov lower part trom 


thie pallid remnants of a vell, v abre . 


Spore : 10 12.5 (>-/ p elongate ovate an ti » 4 WV, obscurely 
elongate-inequilateral in side view, smooth but w 


line marking the boundary of the suprahilar depression, ochraceous 


tawny or slightly darker in KOH, in water mounts of fresh mate 
rial pale ochraceous : basidia } spored ; pleurce ystidia none, 


ocher-brown basidioles present in hymenium ; cheilocystidia 
9-12 yp, fusoid-ventricose to subeylindric with obtuse apices, 


abundant: gill trama somewhat interwoven, ochraceous in KOH, 


s 
1 


the hyphal cells enlarged ; pileus trama homogeneous but cells neat 
suriace enlarged giving almost the appearance of sphaerocysts, 
piloeystidia present as hyphal end-cells, trama rusty in KOH trom 


heavy pigment incrustations ; clamp connections present 


Habit, habitat and distribution: Cespitose-gregarious on duft 
under l’accintum deliciosum, Snow Lake, Mt. Rainier National 


Park, Wash., Oct. 11, 1952, coll. Helen V. Smith (AHS-4079¢ 


Observations: The spores are more lke those of Ga/erina than 


Cortinarius, and since cheilocystidia are typical of the former, the 


collection is placed there Phe dried specimens, however, remind 


one of the latter genus 


27. Galerina venenata sp). 10 


Pileus 1-3.5 latus, late convexus demum_ planus pressus, glal 


er 


udus, cinnamomeus, hygrophanus, deinde pallidus arinaceus, demun 
amarus; lamellae latae subdistante . late | 

longu 3-5 mm crassus, deorsum = sub-clava 

6-6.5 4; pleurocystidia 45-70 « 9-15 4; cheilocy a pleurocystidiis similia 
Specimen typimum inp Herb. Univ. Mich 1 > lectu Portland 
Ore... Jan., 1953 


Pileus 1-3.5 em broad, broadly convex young, expanding to 


plane or with a slightly uplifted, arched margin and depressed dise, 
surtace glabrous and moist, near cinnamon brown, hygrophanous, 


fading to a very dingy yellowish white to pinkish buff (often 


browne r because ot cle posite d spore Ss), margin crenate to lac erate d . 


Hesh moderately thick, odor farinaceous, taste farinaceous but 


slowly becoming bitter and disagreeable, leaving an extended dry 


ness in the throat; lamellae broad, subdistant, broad/y adnate, 
golden tawny becoming dull cinnamon, ed even; stipe 3-4 cm 


ges 
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Drown 
Stipe 1 


mveelwoid 


wored, content © 
/ y 15m, linn 
hacute apices 
lavate to mucronate 


ells see re interwoven, ochraceous in KOH, 
hyphal cells up to 3 broad, hymenopodium not distinctive ; pileus 
homogeneous, tl hy] he surtace 12(-1]l5)y WW 
ochraceous ] clamp 


n: Giregarious on a lawn, Portland, 


Llabuit, habita 
the Oregon 


(Oregon, Jan mie 
\I veological 


(Ohseryatio 


dentitied by a man 


ime hetore be ny 


and h s WI is 
lhe clinical 


Wiad © 


stricken vith < \ is | 
bhi 1 | t Port 


USSIOI lille and potsot Us properti 
the literature (Harding, 
| 


Wed 


nata complex im 


nfuse the 
pect ~ 
Chole 
leuro 


rutin 


in Portlan 
consideration 


adutiuiina 





G24 MycotoGra, Vow. 45, 


ver, from the data at hand we are forced to the conclusion that a 
second poisonous species in the group does exist, namely G 
venenata, Since the latter has a very different cap cuticle fron 
G. autumnalis we cannot consider it as a variety or form of Peck’ 


fungus. In addition there is the difference in » shape of the 


ipex of the cystidia and in the habitat ‘ry thin veil ot 


G. venenata leaves only a most inconspicuous zone, and. finally, 


the dried fruiting bodies do not compare at all favorably 
Because of the situation in regard to edibility in this group, we 
wheve it is desirable to search tor all characters which might | 


ft use taxonomically in the hope of eventually beimyg able 


tinguish the poisonous trom the edible members on correlated 
characters even though these may seem trivial in themselves or 
this reason Smith and Singer have re-examined all the species 


placed in synonymy with G. marginata by Harding, and are re¢ 


ognizing them if there seems to be the slightest justification for 


doing so. We have examined the collection of the Galerina sent 
to Kauffman by Dr. Whetstone, and, though it is poorly dried, 


1 
\ 


mains of a gelatinous pellr le were seer Hlence we ¢ 


collection in G. autumnalts 


’%. Galerina vialis sp. no 
Pileus 1-4 cm latus, cinnamomeo-brunneu 
triatus;: lamellae subdecurrentes, confertae vel 


35 cm longus, 2-4 mm cra s, deorsum vald unnescens 


et peronato 
fibrillosus, sursum annulatus ; Vi 8.5 6.5 pleurocystidia i 
Specimet ! niv. Mich. conservatun 


Wash., Oct 


KOH subochracea 


egit ad viam prope Carbon | 
8, 1952, A. H. Smith n. 4070 


Pileus 1-4 em broad, convex when young, becoming plane ot 
the dise shallowly depressed in age and margin arched, surface 
moist and hygrophanous, color evenly “cinnamon-brown” moist, 
gradually dingy ochraceous tawny before fading, fading on dis« 


first to ochraceous buff but finally about pale pinkish buff trans 


"y 
) 


lucent-striate nearly to disc when moist, glabrous but in age whet 
faded * squamulose from breaking of cuticle; flesh thin, soft, 


fragile, odor and taste not distinctive; lamellae broadly adnate to 

slightly decurrent, seceding, close to subdistant, broad, dull ochra 

ceous tawny, edges minutely timbriate ; stipe 3-5 em long, 2-4 mn 

at apex, narrowly clavate to nearly equal, concolorous with young 
' 


above but base soon bister and discoloration progressing up 





ward, annulus 
breaking into squam 


Spores & 5—]] 
almost snout-like side 


smooth suprahilat 


roughened and Wi 
pression, russet i - basidia 26-. Sp; pleurocystidia 


scattered 48—60 2-k : fusoid-ventricose | 1 subacute 


and the walls o xuous, thin-walled 
thickened, dingy, 
cheilocystidia abundan 

cystidia, ventricose portion pale « 


: : 
Ipsord 


subparallel, the cells elly 

fresh, ochraceous to cimmamon-butt 
trama homogeneous, the cuticular lave 
when revived u h face laver 


remainder 


colored lave I benea 


connections present 


Habit, habitat and distribution: Gregarious 
\ 


a road On soil, \lt Ramer Ne 


3300 ft., Oct. & 


CONSISTENCY) ISpICcuotls TICFOSCOp 


the pale smoky material 
lheir walls are the 
low pigment in tl vall \s compared margimata the 
portion of the sti is much lo 


In Organization, r part of 


stipe with squi labrou 
much emphasis shou terrestri 


Calle 


Kiihner, R 
Ridgway, R. 
metor 
Singer, R 
[1] 





MY XOMYCETES OF LOUISIANA 


lhe mycological flora Loutsiana, particularly the saprobi 
lors, not been extensively explored and it therefore seem 
ome contribution be made toward a systematic 

oft this region 
| report on Louisiana fungi was made by 
1871 in the m a brief list of variou 


lected Rouge 
omyveete, lhe a as le tha 
(2), in 1878, published a more extensive record of the 


' ' 
LANNY tod 


cryptogamic flora of the state, in which ten Myxomycetes were 


identified, but among the many subsequent publi itions on. the 


hung) lis area no further account of them has appeared 


nt paper includes 47 species of Myxomycetes, of 


number 42 are reported trom Louisiana for the first time 
venera are repre sented \lmost all the collections were 
made within a radius of about one mile of the University campus, 


chiefly between the months of Kebruary and August of 1952 \s 


the area of search is extended to other parts ot the state, 1t 1s to be 


anticipated that additional species will be encountered 
Collections were found growing « lead wood, unl 


1 


wise indicated \ll specimens are deposited in the myc 


herbarium of Louisiana State University 


CERATIOMYNALI 
C eration xacene 


Ceratiomyxa fruticulosa ( Mull.) Maebr 
Frutifications extensive, branching 3—5 mm tall, covering about 
one-half meter ot a falle n log; spores hy line, ( Hipsoid, 10 12 < Ou 


96 





in diameter 
cle scTIptior 
species 


Marti 


nition 


Coqgaia 


elicularia 


CRIBRARIAC 


Dictydium cancellatum ( Batsch \la 


Lindhladia effusa (ihren! 


rRICHTAI 
Prichiace; 


Ircyria cinerea (Bull.) Pers hai 
Ir yrid denudata (UL. \Wettst 
Ircyria incarnata ( Pers.) Pers 
Ircyria insignis Walchbr. & Cooke 
Ircyri s (Bull.) Grey 
Hemitrichia Serpula (Scop Rost 
Hlemitrichia stipttata hw Macht 
Ili Wii 

Oligonena flavid 

Oligonema Schur 

Perichaena vern 

Trichia erecta Rex 





Vol 


< 
po 
md 
a. 





7 
o 
I 
I 
sd 
s 
7 
* 
eo 


‘ 


mA 








MiyxXOMYCETI 





Myco.octia, Vor 


STE MONITALES 
Stemonitaceae 


Comatricha longa Peck 

Comatricha typhoides ( Bull.) Ros 
Diachea lk ucopodia (Bull.) Rost Fic. 10 
Stemonitis axifera ( Bull.) Maebr 
Stemonitis carolinensis Macbr 

Stemonitis confluens Cooke & 

Stemonitis fusca Roth 
Stemonitis hyperopta Mevlan 
Stemonitis nigrescens Res 
Stemonitis splendens ost 
Stemonitis virgintensts Res 


Stemonitis Webbert Rex 


PHYSARALES 
Phy Saracedat 
Badhamia gracilis ( Maebr.) Maecbr 
Cratertum leucocephalum (Pers.) Pers 
lruligo septica (1. Weber 
Physarella oblonga (Berk. & Curtis ) Morgan 
Physarum bogoriense Racib 
Physarum cinercum (Batsch) Pers 
Physarum Didermoides (Pers.) Rost 
Physarum globultferum (Bull.) Pers 
Physarum nutans Pers 
Ph ysariti f olver { halun el | hw 
Physarum pustlum (Berk. & Curtis 
Physarum Serpula Morgai 


Phivyse ciride (Bull Per 


Supplementary note: After the manuseript ot th had 


gone to the printer, further collections were made which included 


nine species not previously reported. It is thought best to melude 


these at this time, increasing the total number of species liste 


to 56 and the number of genera to 21 





Featherman, E. A. 
Central | 


\ ) 

Langlois, A. B. 
Lister, A. 

}. Martin, G. 
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BOTRYOTRICHUM AND COCCOSPORA 


Mary H. De 


) 


In attempting to identify three of the org 


master Collection, White and Down v 1951 


vere COnspec§it vith ¢ OSPo 
of type material, the decision 


these cultures with the description 


felt that the species ( 


) Lr le 
| a 


f Coccospora \Walh 
leurther investigation 1 


vm oof PRotryotrichum pilultterwum 


morphology al observation make 


cle irable 


Phe essential characteristy 


understood to this time are 


(1) Spores hvaline, globose. thick-walled, 


horne singly or in small clusters 


Hairs prominent, rough, ol 


] 1 

Hivaceous, borne 
. : , ‘ 1 , 

ypora agricola Giodd Be aescribed;: ana 


reference to the sterile hairs ()f the three 


and OO] ) cle scribed by \V hite and Downing t 


tructures examination 


pecinen ol \Mlarchal . Bo 


al 


’ , 
fryvotrichttil f { 


vrown on agar, reveals prominent, rough, 


()\I 730 { 1 Onipares 


hwitz (1914), in 


gave particular emphasis to the 


hairs, and demonstrated thei origin trom the 


, 
cll 1 ie hypha 


base as that from which the spore structures arose 


Irom ypaper, has been preserved at the Centraalbureau 
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Dow NIN 


ll 


()N 


Something 
] 1 tecd| a) 
Tk reported abo 


culture 


hort, 


same aerial hyphae whi produce the aleurtospore 
ture is most adily detected by direct exanunation 
dish culture id low power of the compound microscope 
Photomicrograp! sill the two spore typ Ising trom. the 
Sallie hyphae (rie. 4, , Is Kirst noticed i ate culture 
on leaves ot iragu communts on mineral salts agar, t pres 
ence of phial es Wa later contirmed on potato | agal 
Within one week after moculation, phialides begi 
the the aerial hyphae, producing rather long chi 
The phialospore form was seen in all three isolates, 
YYO7, and in the Blochwitz culture 
White and Downing (1951 

master isolates which the placed a 
| affinities with ic vO ost les upon 


CeTUS / lraaen (1914, 


cribed phialides 


heen found 

al preference loot 
Downing, 1951 Lhe 
Both votrichun f 
part of Humicola, having (usually lari ic sterile hairs 


the present co hora agricola to 
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illustration reduced one 


Authentic specimen, Raben 

percent KOH and stained with 
aleuriospores, in Hoyer’s mount stained 

Fy, G. Culture OM 336 grown on a mineral 


ment of corn stalk and leaves of Phraginites 


bation under room conditions; photographed dit 


surface under a compound microscope; D, K, | 
spore-bearing hyphae, with aleuriospores and 
same hypha; G, 130, shows sterile hairs 
racemes 

Fic. 1, H. Bo Mrichum (Pestotrichum) 


ilustration in Hedwigia (32: 56-59) reduced 


phy 
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should be in ordet \ modern concept of the 


the original description follows 


BOTRYOTRICHUM. Sag and March., Bull 
24: 66. 1885. all. emend 
ULIFERUM Sac and March., Bull 
24: 66 ISS5 ll. emend 


C occospora aq cola oddard, Bot (iaz 56 


Fertile hyphae septate, hyaline, \ 
aerial in characte r, +-Op in chamete r, 


' , , 
fleuriospores acrogenous, borne eit 


entiated ile branches ot septate 


whorls or in racemose clusters ot 
aleuriospore . iV: lin ’ vlobose,. 
1] ] ] 
Walls Up 1 J. Y, Surrounded 
commonly separates from the main wall ane ruptures mm mount 
Pilleul-butf (Ridgway) in color (im mass Phialides \orne 
. ] ] 

arying intervals, sometimes alternately and someti In conjune 
tion with the aleurtospore racemes on 
smooth, septate at the base, usually simple, 
once or twice at a height of approximate 
shaped, measuring approximately 20 
spores produced in a single chain which 

mass; elliptic, hvaline, tl 

l } 2.8 jl Ste f 


tufts on the creeping, aerial hyphae 
to brownish, usually simple, septate, 


) 


a7 Ms widening at the base 


natural substrata, but not 
ype locality: Belgium, 
Phe colony o1 potat 

4.3 cm in diameter in « 

mycelium, it gradually 


hecoming slightly zoned 


lighter growth, and 
pinkish-tan colo 


appearance 
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When the fungus is grown on corn stalks 


Phragmites communis on mineral salts agar, the sterile hairs 
pear earlier, tend to grow more in tufts than individually, 
quickly give a characteristic grey aspect to the culture; otherwi 
the growth is similar to that on potato dextrose agar 


Insofar as can be ascertained, Botryotrichum piluliferum is 


represented in modern reports, but has previously been found on 


in Iengland (Waketield, 1919), on cheese in’ France 


ara 1 king l 


(Loubiere, 1924), and in soil in Canada (Bisby et al.. 1933) 
In a discussion of Botryotrichum, mention should be made. ot 


«l 

the speeches desertbed by Saccardo (1893) as B. lachin lla, which he 
considered different enough from /. pilulijerim to place in a sepa 
rate subgenus, Pesiotrichun Phis name was raised to generic 
rank by Lindau (1900) and has been maintained as a separate 


genus since. Vetch (1927), discussing entomogenous fungi co 


lected in) Ceylon, presented a critical and detailed account of 
Peztotrichum lachnella and its relationship to Botryotrichun 
piluliferum, and concluded that Botryotrichum piluliferum is ge 


nerically distinct from Peciotrichum lachnella because of the dark 


colored hyphae of the latter. The similarity between original 


Wustrations of Botryotrichum (Peztotrichum) lachnella (1G. 1, 


Hl) and Botryotrichum piluliferum (iG. 1, A) seems to indicate 


a close relationship. However, an examination of Saceardo’s 


type of Botryotrichum lachnella reveals a growth composed ot 
deep reddish brown, smooth, septate sterile hairs which are occa 
sionally branched and rebranched, and which are always borne at 
the circumference of a circular, depressed acervulus ; they measure 
608-1040 « 3.9-5.2 p No spores were seen at this time lhe 


growth is confined to small areas and shows no spreading my 


celium. Its entire character is quite distinct trom that of 72 


piluliferum 
species, Botrvotrichum 


\ cul 


The genus contains only one other 
atrogriscum van Beyma (1928), found on tallen wood 
ture of this was deposited at the Centraalbureau voor Schimmel 


cultures, and has been examined in the present. study It has 


hyaline to dark mycelium which bears fruiting structures con 


sisting of very dark (black in macroscopic examination), globose, 
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thick-walled aleuriospores, borne singly at the tip of extremely 


short, undifferentiated side branches which occasionally show 


some rebranching. No sterile hairs or plialides were found. On 


the basis of these characteristics, especially the dematiaceous as 


pect, this species is excluded trom Botryotrichum at this time 


Botryotrichum as currently \ sa monotypic genus, con 


me 
Hig’ 


Coccospora agricola (;oddard is here reduced VnonVIny 


unde r Botryotrichum / ludijerum ACC and \Mlarch L lie species 
to produce two typ s ot spores, the predon mating 


aleuriospores and the less prominent plialospores, the latter men 


tioned here tor the first time ()n the basis of this dual spore 
phenomenon, the description of the species is emended. Considera 


tion is given to Pestotrichum lachnella Sace., which had been con 


sidered a subgenus of Botryotrichum,; the two are considered dis 
tinct genera in this study lhe other species, 2. atrogriseum van 


Beyma, is here excluded trom the genus because of its dematia 


Ceous characte all lett k of sterile hairs and ph alice s 
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TAXONOMIC STUDIES IN THE HYDNA- 
CEAE WITH REFERENCE TO THEIR 
HYPHAL SYSTEMS 


arrangement of tl ugher tungi pro 

n to gross characters which are 

are frequently of less val howing 

among the groups than other, less c picuous tea 
igement based on the shape and appearance of 
heen subjected to modi 
ystem, which empha 
disregarded the more 


1 
| { 


«| rece ly Rover 


more detailed morphology of the hyphae pointed 


orner (2, 3, 4) and Cunningham (5), has ¢ resulted 
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apparently due to moderately thick-walled, not inflated, genera 
tive hyphae, rather densely packed and with a tendency to ag 


glutinate into strands in places The genera //ydnum and 


Y 
Pentinum have a fleshy texture which may be caused by the thin 


\ 1 a 


' 

All figures were drawn from KOH-phloxine preparations with camera 
lucida at 1680 and reduced in reproduction to S00 

ics. 1-7. Generative hyphae 1. Dentinum repandum, imftlated hypha 
2. Odontia arguta, protusely branched hyphae 3. Oxydontia Fimantia 
finely incrusted hyphae 4. Odontia lava, thick-walled hyphae ; 
chertnum pulcherrimumn, hyphae with double clamp-connections 
nection. 6. /lericimm Erinaceus, thick-walled hyphae with cl 
and H-connection. 7. //ertctnm Ierinaceus, thick-walled hyphae with clamp 
connection. Fics. & 9. Skeletal hyphae at t ori from generative 
hyphae. &. Odontia stipata. 9 


tal hyphae 10) lorod v/ 


walled, inflated generative hyphae, loosely united and forming an 
open tissue 

\ny student who has devoted considerable attention to taxo 
nonuc study of the Hydnaceae will recognize that little or no at 
tention has been given to the character of the hyphal elements in 
delimiting genera and species. One object of this study has been 


to attempt to interpret the structure of the basidiocarp of the 
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Hydnaceae in the light of the new morphological concepts applied 


by Corner to the related groups of pore and clavariond tung. th 
the present paper all recognized genera of North America, and 
species found in lowa as well as other places have been used tor 
the study Such a study, supplemented by an examination oft 
gross characters, will furnish data which may be usetul in present 
ing an exact definition of genera and species 

Miller & Boyle (9) recognize sixteen genera lhe genus 
Caldesiella is treated by them in the Hydnaceae but they pointed 
out its close relation to Tomentella. Rogers (10, 12) pointed out 
that Caldesiella and Tomentella are probably not separable from 
each other: the two must be regarded, not as members of two 
distinct famulies, Hydnaceae and Phelephoraceae, but as only 
slightly different aspects of a single genus. Elyphal analysis ot 
Caldesiella ferruginesa and several species ot lomentella has 
clearly revealed close affinity between them and Rogers seems 
justified in his conelusior Phe proposal of Rogers to conserve 
Tomentella Pat. against Ca/desiella Sace., supported by the Nomen 
clature Committee of the British Mycological Society (13) and 
by Donk (6), was approved by the Stockholm Congress 

Coker and Beers’ (1) recognition ot ’scudohydnum Rick 1 
unfortunate It should be noted that. the generic mane Pseudo 
hydnum Rick 1904 is antedated by P’seudohydnum Warsten 18608 
There is no doubt that ?seudohydnium Rick is a later homonym ot 


] 


I] 1 maust | replaced 


Pseudohydnum Warst. in the Tremellaceae, and 
by /1lydnodon Banker 1913 Martin (7, 8) revived Warsten’ 


genus and is using it in place of the later /remellodon 


\s a result of this study it has been tound that the majority 


the species examimed are monomiuti The genera PRadulun 


Grandimnia, /Tlydnun Hydnellum, I1ydnodoi Pentinum, 
/fericium are) monomiut The monotypic genera .lsterod 
luriscalpium, and Glotodon are dimity Phe species 
cherinum, Oxrydontia, and Mucronella may be either monomiuti 
dinity Phe majority of the species ol he gen (Jdontia 
monomitic; of twenty species examined only 

system oft hyphae ()n the other hand, 


cherinum only one is monomiutie In 
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studied, only one is dimitt In Jue 
tudied, only one 


It Is apparent that some of the se venel 
be divided, since it is doubtful 
species should be included in Stecche 


and Vucronella ( 


whether both mot 


num, Od do 
orne 


(4 ha uready transferred  « 


pecies of Mucronella to De fl 


la Hlowever, 


the present time to « | the concept of these 


“1 


Pana 
clude these 


owe) 


species, at lea 
Iwo hyphal 


cliniits They 


st until tropical 


systems are present 1 
may be composed of t 
and skeletal. The terms monomiutt 


tal are used in the sense of Cornet 


In the recognition ot} venera, a comple 
invle character is considered The writer’s present knowled 
of the Hlydnaceae seems to warrant the 


recognition ol 
dnellum 


is emended 
ormerly included in the genus P’/i 


hourtes 


genera The genus F/ 


1 j } 
species | 


to imelude tl 


Both //ydn 


alhontgrum Peck and 11 


dnum amicum On 
ture 


1¢] 
with //ydnellum velutinum (ries) Warst Phe ajo 
ences are in spore color and markings and in superticial « 
characters, none of which are regarded a 


sufficient to 
sevrevation 


justi 
er Both have been referred to both ’/y 
Calodon, neither genus, however, valid against /7ydnellian 
emended. It is necessary, therefore, to propose 
tions Hydnellum alboniger (I’eck) com) 


as new combin: 
lov. and Hydnellum 
amicum ((uél.) comb. nov. 


” 


a. Subiculum lacking or represented by 


arising directly 


on wood and bark 


imple or branched, 
or dimiti 
Subiculum present; trama dark 
». Fructification resupinate, reflex 
Monomitie 


wr dimiti 
ructification | 


iD and stipitate ; 
Crama dark ;: 


rama ] 
ra 


rele 
> 
ne upimnate 


lacking, spores 
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ABORTIVE “PERITHECIAL” PRODUCTION 
BY PHIALOPHORA VERRUCOSA 


LIBERO jEI np LALIAnH RUNYON 


Reproduction in the majority of the fungi pathogenic to man 


and lower animals is by asexual means. Only two species, <1/ 
lescheria boydti Shear, 1922 (7), and Piedraia hortat (Brumpt 
Fonseca & Area Leao, 1928 (3), are known to possess a perfect 
stage. Both are classified among the ascomycetes 

Despite the rarity of sexual reproduction among fungi causing 
animal diseases, it is possible that under certain natural or experi 
mental conditions any or all of these impertect organisms may be 
come capable of producing sexual spores. Indeed such a phe 


4 


nomenon was observed (2 


by Iemmons 2) to have occurred spon 
taneously in an isolate of \onosportum apiospermum Saccardo, 
1911 (5, 6), long maintained in culture his organism produced 
perithes lat and ISCOSPOTes referable to hoydu \ similar event 
Was thought to have occurred in our laboratory when a student 
drew attention to some unusual structures resembling perithecia 
ina teased mount of Ph alophora verrucosa 

| 


P. verrucosa is a well-known agent of chromoblastomyco 


among humans (1) and is one of the fungi responsible for the 


blueing of timber (4 Reproduction in this “fungus imperiectus” 
is by means of unicellular spores, borne semi-endogenoush 
flask-shaped conidiophores (Fic. la) Phe observation of 

dark spherical bodies bearing setae (Fic. le) in a large serie 
cultures of one stock strain was thought to indicate another means 
of reproduction. However, despite their morphologic similarity 
to perithecia, these structures have all proven to be infertile. Re 
peated attempts to cross this isolate with several other strains of 
this fungus maintained in the laboratory, and the use of variou 
tvpes of natural and semu-svnthetic substrates to induce the con 


plete development of the “perithecia” have all been fruitless 
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] ] 
ICSCT1IM« 


it has been thought worth while to « 


he abortive pt rithecia 


Despite this failure, 
t ot what appears ti 


r obse rvers 


I 


briefly the developmen 
his is done with the hope that othe 


developments 


in 27. verrucosa 
in then 


similar 


laps observe ny about e¢ 


may be stimulated to tor 
cultures of this organism and perl 


pletion of the evel 
if alary or terminal 


| 
\ 


Itiplication of the 


Ss spherical hol 


perithecium 


} 


\s this structure increased in 


laments were tormed on its surtace (iG 4 
tip and were composed 


attenuated at thi 
from 20-60 “ in length 


VeT< 
hie \ measured 
in chuameter Phe “perithecia” at their maximum 


Ave d 


Ht pseudoparenchymatous cells 
and ranged 


were composed qt a Wiss ( 
rounded by a peridium, one cell aver thick (Fic. 1 f), 


from 20-90 # in diameter 





a Ol cone 
and avel 
SIZ¢ 


sul 
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No trace of ascogonial initials were observed in fixed and 


stained preparations. \When pressure was applied to the> peri 
thecia, the peridium ruptured readily permitting groups of pseudo 
parene hymatous cells to escape ( Pic. 2 a,b) 
Several other isolates of P??. verrucosa were studied along with 
the Tulane culture but none produced these interesting structures 
To date, this is the extent of our observations. However, nutri 
tional and physiological studies currently are under way to de 


termine whether the conditions necessary to complete this ap 


parent attempt at sexual reproduction can be discovered. 


The authors are indebted to Mr. John P. Gust of the Audio 


Visual Services Section for the photomicrographs 


SUMMARY 


1. In a culture of Phialophora verrucosa, the development ot 


perithecial-like structures was observed 


2. Attempts to induce completion of their development ended 


failure 
3. A deseription of the developmental states of these bodies 


presented 
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HUMICOLA GRISEA, A SOIL-INHABITING, 
CELLULOLYTIC HYPHOMYCETE 


Wd 


Phis is the second 


group of Hyphomycetous soil fungi characterized 


-COploUs | roduction ¢ 


principal spore type, 


| 
n the man 


lhe 


ola grisea 


clllioons 
? } 
ung 


TT 


pre seit 


HISTORIC LN I 


aowas established by 


species solated T 


first 
acterized by 


t medium thickness and « 


a, Dy larger Spores, ] 
. ] 


UVIsé 


1 


much more deeply 


COoOpmoreqd 


ing the re spective type 


Centraalbureau 


whether or not the \ mere] 


l single Species Llowe et. 


~ 


now been accumulated to 


are t 


la 


actually 
species (il ACh, 
generic typ 
lraaen’s 


cance 


papel 


Td) «WT 
ae 


himient 


VN ONONM IE 
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spores On thie order ot 
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| morphologiu al 
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ys u 1) chiameter, vit} thicker il 


Va vestigator ¢ 


, 1 
been mamtamed 
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1912, question 


represent extremes of variation 


an adequate number of culture 


] ] 1] 
VO al 


trate doubt that 


poe ulicay 
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5) Myco.oata, 


(under thie athe \onotospora Datleac 


Corda (1837) had founded the genus \/onotospora 


true, it would of course follow that //umicola Vraaen 


with Monotospora toruloides Corda, the single 


synonynt of Wonotospora Corda Actually, Mason, a few 

later (1941, p. 113) discovered the paper of Traaen and expressed 
the opinion that Traaen’s //umicola should be reterred to 
onymy under JJonotospora Corda but not under what he called 
‘Monotospora Sacc.”’ Some years alter the work of ¢ orda, elt 
cardo (1886) had taken up the generic name \onotos por t Cord: 
in a sense that excluded Corda’s Vonotospora toruloides Vari 
ous writers have commented upon the taxonomic complications 
involved. Various ways have been suggested for dealing with the 
nomenclatural problem Phat which has been basic is Mason's 
proposal to refer //umicola Traaen to synonymy under .\/onoto 
spora Corda and to use “ \/onotospora Sace.”” for the several spe 
CICS, probably ota miscellaneous nature, which Saccardo trans 
ferred to his (Saceardo’s ) \fonotospora Corda What Maso 
calls “ Vonotospora Sace.”” would then, according to Mason, Le 
conserved against Monotospora Corda leaving the way open tort 
the acceptance of //umicola as a good genus 

Diehl (1949, p. 279) summed up Mason's point of view, and 
also his own, in the following words: “He |Mason]| pointed out 
that, if Wonotospora of Saceardo should be conserved against 
Corda’s prior name, //umicola as a synonym of the discarded 
\/onotospora of Corda would be legitimate with // huUSCO 
atra ‘Traaen as the type species Because of its convenience this 
should be a welcome taxonomic disposition of that hitherto 
hated form-genus”’ 

Phe present paper deals with //umicola, and no detailed analysis 
of the early history of \/onotospora will be attempted; nor would 
it be advisable on our part until we had gained a better knowledge 
than we now have of the species placed in J/ono 
Saccardo. Brief comment appears desirable, however, 


explain our acceptance of //umicola, Rogers (1949, p 9: 1950, 


p. 28) has, in our opinion, dealt effectively witl \/onotospora 


Sace.”’ in stating that there simply is no such thing. Must //umicola 





then be relegated 
Mason's contentlo 
Vlonotospora fori 
is ‘ves. We pret 
current drift tow: 
there are reasons 
totore suggested 

There is no ov ielming evidence thi 
toruloides is the same as Traaen’s // uit 
that Corda’s drawing could just as well 
sphacrosperma (Pers Hohn. Corda’s org: 
effuse growth on a dead monocotyledonous bstratun 
the characteristic substratum and habit of growth for the 
but not for //un 
demonstrated, 3 ietly % es : inhabitant 
or decaying wood in th i ‘ ever been found under 
natural conditions im the form of a sporulating, hyphomycetous 


turt on the surtace an lant debris 


Phe microse 1) depicted by Corda 
laria at lei é€ he //umicola Phe proporty 
ness of wall t spore by irda is approxim: 
that ot the lenti li spores of Papular ada thes 
seen in face view mo mucroscope mounts and 
HLumicola Phere is evidence 
one oft the Spore . drawn by 

\t any rate the tw 


pally involved, grisea 


ther of them has a legitimate combination in 


lerring them to J/onotospera would require 


clature and 
upon the n 


offer neither proot o 


clatural stability 
Practically all } ls, ssib] record 


have come ron ud Wl SO nucrobiwolog 


to note that of the many cultures of //umiice 
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1 


industrial “and mulitary material 
yram all were // wuscoatra 

of Diehl (1949 Phe present 
een all of these cultures 
isolations were made 

lhe earliest acceptable reco 

(1912) and Dale (1912) Phi 
tablishing the genu [Luinicola 
assumed by him to be identical 


by Morgan in 1895 as 


Dale’ Wals wrongly presented ( Dale 1912 


tom 1912) as Basisporium gallarum Moll 
Mason l to he credited witl the sorting 


InVOl\ early history of //umicola gi 


HluMicOLA GRISEA Traaen, » Mag. Nat. 5 


V/onotospora Daleae Mason, Annotated 
ceived at the Imperial Mycological Institute, 
p. 50, 1955. 

Welanogone puceimmoides \Nollenw. at 


Bakt. Abt. 2. 90: 76. 1934 


GhOGRAPHIC DISTRIBUTION, 


Vassachusetts Hlarvard Forest / 
sol. at Harvard Unit., 12 Oct. 1949 by 


well-drained sandy loam at point 4 inches bel 


soil in 2¢ 


sham, Mass., Plot 260N., Prospect Hall ¢ 


I 


Forest //—1-20, Il—/-¥, and /[1-—/-10 


y vr. old pine-spruce plantation, 


6 July 1950 by Frank [.. Raymond from loam 
demarcation between or 
als above 
(1912) 
commonly ou 


ensen made the combination .V/ 
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100 em boiled 


pact, cotton) 





1 YCOLOGIA 


ur cultures 


oro 





Writk AND Dows i: Hunicona 


lraaen’s Ly pe 
dextrose (2 percent dext iv 


2, OMY92, Dale's culture, 


preceding also mounted in water 


3. Harvard Forest /—] 
ceding I4 ip 


$+. Harvard Forest //—/-20, froma potato dextrose agar ( 


cent dext.) stock slant of unknown age, probably from refrigerated 


storage 


S. Ar. Gr , grown in parallel with 


12.4 


lhe se measurements ivree closely with those recordes 
Bisby, and others, and are recorded only for the purpose 
Ing that there is no great amount of variation amor y 


Phe variation IN MUICTOSCOpK ars rs described 


Variations within < stramn No noteworthy variation 
found among ais 1 f routine ¢ 
| 


comparison of photomicrographs In accompat 


spores of the recent isolate Harvard Forest / 


may be compared with those of Traaen’ 





plate cultures of Traaen’s type: A, 


spores ot the culture on peptone 
room conditions, 
photomicrograph by 


author, taken dire 


and 


mounted in lacto 


1 down as an 


mS Fal 


260 


from a culture on mi 


1 leaves ot Phra 


500, | 
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glucose (0.5 
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Leo Kaplan 
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In an attempt to round out the present study, excerpts trom 


Praaen’s work (1914) are presented covering the conditions for 


growth 
Temperature: 5-30 C; optimum 20-25° ( 


Carbon SOUTCES fso00d (slucose, sucrose, tructose, mulin, 


xylan, pectin Poor: Glycerol, maltose, mannitol] 
Nitrogen Sources: Good: NH ,NO., KNQO., (NH HVP?O 
glycocoll, arginine, guanidine, 


NH,Cl, (NH,).SO,, 


alanine, leucine, tyrosine, urea, 


cleic acid, sodium humiate Poot 


UM MARY 


1. /Iumicola grisea is a member of the Dematiaceac 


terized mainly by the copious production on agar media of d 
globose, thick walled ale uriospores 12 lou 1] ciamete < and 
strong cellulose decomposing capacity In pure culture tests 

2. It is an inhabitant of cultivated and forest soils and of de 
Caving wood and other coniterous and hardwood forest debri 
or on the soil, and is not known to form any surface deposition 


mold growth in nature such as is characteristu 


Dematiacea \vailable data indicate occurrence in 
HW soil types, especially those rich in organic matter 


3. It has been isolated from widely separated parts of the world 
1d 


but mainly from parts of North America and leurope having col 


Winter It appears to be common where adequate studies 
heen made 
4, Strains of the species exhibit a 


mmnity in pure culture 


BIBLIOGRAPHY 


|. Bisby, G. R., N. James and M. Timonin. 


' mn. | 
A. H. R. Buller and John Dearness. 
gus flora otf Manitoba ‘ di 


Manitoba soil by the plate method La 


1¢ 
) 


1938 Phe fungi of 
tional Research Couneil of 
$, Corda, A. C. I. 1837. Icones fun 
Dale, Elizabeth. 1912. On thi 


$77, ill 





WHiItTk AND DowNInG: HuMIcOLA 


Diehl, W. W. 1949. Concerning 
l] ycogone Mycologia 41: 277-27 
7. Felsz-Karnicka, Halina. 
nych. Pamietnik Panstwor 
Wiejskiego w Pulawach 16 
X. Jensen, C. N. 1912. Fungo 
\gr. Exp. St: Il. 315 
4”. Mason, E. W. 
recorded o 1 ) ) 
1933 ' ated ount of fune d he Imperial Myce 


Mycol. Paper 


Rogers, D. P. 
fusa—Fur 


1950) 


Supplement irlowia 4 


14. Saccardo, P. A. 186 Von 
Padova 
Smith, A. Lorrain and J. Ramsbottom. 1912 

fungi. Brit. Mycol. Soc. Trans. 4: 165-185 

lo. Traaen, A. E. 1914. U1 
Nvt. Mae. Naturv. 52 

17. Vartiovaara, U. 1935. Suomen Maataloustieteeli 
\cta Agralia Fennica 32: 107 pp 

18. Wakefield, E. M. and G. R. Bisby. 1°41 
corded for Brita Brit. Myc. Soc. Trans 

19. Waksman, S. A. | 
103-156, 111 

0). Wollenweber, H. W. and H. Richter. 


der Dematiaceet Zentrall 


t, 





A NEW SPECIES OF HYSTEROGRAPHIUM 


lhe saprophy tr ascomyveete tor wh 1 ¢ Wwe 1 proposed 


this brief paper is a wood-destroving fungus. In general, fung 


on such substrata are not numerous in the dry air of Arizona 
the lower altitudes \Ithough fence-posts and other timbers, 
well as natural woody debris in contact with the soil, are 
quently found to be more or less decomposed, examination usu 
discloses that destruction is mainly the work of termites rather 
than solely that of fungi Phe subject of this paper, an exception 
to the rule, is a fungus collected on the mesa near Tucson b 
graduate student and brought to the laboratory for identification 
Phe fungus referred to is a fairly commer 
surface of decorticated trunks and branches ot 
nounced choya) cactus, Opuntia fulgida lngelmann Phere, 
hysterothecia and other forms of fruiting bodies are common! 
lined up in parallel rows (Fic. 1 With its red epithecia, the 
fungus reminds one at first glance of the “pulchra species,” Lop! 


dermium versicolor Wahlberg, a species sketchily deseribed 


Rabenhorst (1), from which it otherwise fundamentally ditfes 


Perithecia of the fungus are erumpent-superticial, 


Se 
striated, and vary considerably in torm and. siz Phe 

oblong to ovoid, navicular (Fic. 2.\, a, d), of the In 

thecial type (Fie. 2A, a, e), less often angular (hc 

even hemispherical (Fie. 2A, b, e); their lips are tumid, bound 
ng a slit shaped to circular ostiole, depe nding Upon the } rithecial 
form, and exposing an epithecitum Hlay’s Russet in color (2 
Phey are conaceous to carbonous, unitormly 


ing the epithecium 


In size the hysterothecia average 


Arizona Agr. Exp. Sta echimieal Papes 


964 
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the latter predominating, but an occasional ascus with only one 


or two ascospores may be present (Fic. 2C, 0); they are mostly 


obliquely monostichous. Asci varied in length from 85 to 160 


in breadth they are 12.5 to 16 yp. 


The ascospores (Fic. 2C, D) are mostly ellipsoid to ovoid, 


predominantly muricate with 3-5 transepta and 1-2 longisepta, 








perithecia 
hysterothecial type, a, c, d; angular, t; hemispherical 
of epithecial hyphae: branched, g, j-m; simple, h, 1 
1240. ©. Forms of asci and ascospores: n, immature 
lorms, p, 4, predominant forms; s, t. ups of ascl with atypical as 
ner, OOO: s. t. 1240. D. Septation and germination ot 


< O00 
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brown | greater numbers have blunt, rounded ends, but occa 


sional spores are sone what acute (Fic. 2¢ oe Lhe longe st ot 
20) measured was 33.5 jh, the shortest 17 yy the ave rage ; 


lhe red periphyses, interwoven to form the epith 


distinctive in color species ot Hlyste 


he 


the Sylloge Fungorum (2), Kryptogamen 


taxononne literature avail: 


( pithes lat 
wumitormly 


sterographium has not been 
other than the skel 


but no special survey has Js 


artibus rima_ long. 
emisphaerici apice 


() 


Linh stipitatis 


7 
vines 


1. Rabenhorst, L. 
1896 
2. Ridgway, Robert 


n. Dp. 9] 





THE CURTIS COLLECTION AT BROWN 
UNIVERSITY 


A. Dict 


Irom the earliest davs of any teaching of botany in Brown Uni 


versity,’ other than a course in medical mycology 
there was no particular interest in mycology until the ] 

1920, in the early part of which a branch of the federal Office of 
Haboration with the Depart 


f which C. W. Dodge and 


ment of Botany and in the latter part of 


korest Pathology was established in co 


the senior author of this note arrived here Phe older botanists 


were taxonomists chiefly in the higher groups 


the other hand were interested in all plant organ 


especially true of \\ Whitman Bartle y. who Department 
of Botany, with an occasional assistant, from 1877 to 1906 ak 


not only started the present herbarium with his own but he be 


gan to build up a botamieal library and to enlarge the herbariun 


with the very generous assistance in both directions of Shephet 
i. % Mney, a Providence industrialist \s to the library, Presi 


dent Benjamin Andrews said in T890-—‘In no department, except 
Botany, are abl to have all the latest critical works” and 


in 1894, “The strongest department of the Library is Botany at 


on | 3." Those 


in this the most complete collection. is 


who have come later have been tortunate in having 
of the important mycological works of the last century or betore, 
t 


Persoon, ) la, Saccardo, e¢t 


uch as those of Buihard, Fri 


and several inclusive floras 


hiefly local 


Similarly, although the phaneroganne herbarium ts cl 
in view of the proximity of the imposing xtensive herbaria 


Lectures on “Natural History in General, Mineralogy 
Island College 


Particular” given at Rhode : A 
to be 1 | New World 


1786 and 1787, “bkirst of the kind 
in (Courtney ;. W Benjamin Waterhouse, Commu 
yres International d'Histoire de | ( 


au \Vimew Ce 


908 





Curtis ex | to dispose ‘ 
1500 s and perhaps 2000 


guaranteeing 
200) state hey 


that th 


preparer but that nie appea 
chased | ce . 1 another by boesse 
w York State Museum at 


i 


many sets 


respectively 


herbarium of the 


VCTy\ 
at Brow 


le Carnes 


acquisition, 


vy undisturbed, « 


] 
iy 


ain practica 
OT loan to someone 
meus were glued 

1 Wis ellaneou 


herbarium 1) 
I] Tle f ice 
1 1 thie collection, not o1 
matter of protection to these 
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the labels on which the ink had taded or disappeared in varying 
degrees, in ‘cases completely and with only the impressions 
of the pen \ * and the writers collaborated in searching the 
literature for lost words or letters I he specimens have beet 
arranged alphabetically, as named by Berkeley, in’ herbarium 
folders also properly labelled lor Casy finding Ol any specimen, 1m 
one section of our herbarium instead of scattered amongst othe 
“siccall 

It is not known to the present writers how many specimens are 
contained in the main Curtis Herbarium at Cambridge or in the 
sets purchased by Peck and Bessey, but there are in our set 1627 
pat kets, with at least tour pac kets each containing leaves o1 twigs 


hearing two species 


It has been the view of these writers that this information might 


he at least of interest and probably of value to American and 


Canadian mycologists 





NOTES AND BRIEF ARTICLES 


PURE CULTUR YNTIIES PINE MYCORRHIZAE IN TERRA-LITI 


In 1921-1922, Melin successtully demonstrated for the tirst 
p } rt 1 » . ] 1 1 
times that ectotrophu nvyeorrhizae could be produced in svnthetn 
cultures by imoculating seedlings of Picea abies, Pinus silvestris 
and Larix europaea with appropriate fungi. ‘Thereafter, he and 
other investigators have applied this basic technique for studies in 


determining the identity of mycorrhizal fungi and in physiological 


experments dealing with mycorrhizae Phe most used and most 


uccesstul substrate for synthesis cultures has been sand moistened 


with a nutrient solution This combination has been especially 
adaptable in experiments requiring sterile conditions and detinite 


knowledge concerning the composition of the substrate 


~ 


\lthough sand has been proven suitable for such experiments, 
t has some properties which render difheult its use under certain 


conditions, especially in pure culture experiments. It must be 


' ' ' 
| teye ) 


chemically cicaneqd or removal © tanicle sirable Morvan 


Valle substances, has a relatively small surtace area and low 


water holding capacity Since evaporation of water from this 
substrate is rapid at ordinary greenhouse temperatures, trequent 
liquid replacement ts 1 ary in aseptic synthesis cultures and 
contamination risl 


; ] ] . | 
In an attempt to ti ! m which would overcome the 


1; 
(il 


advantages of sand ‘Aperments | the Creorge 


Washington Uni ity early in 1952 using Terra-Lite, a product 


of Vermiculite as Lhe method first 


developed Was at the Institute of Physio 
logical Botany, <periments olying ecto 


trophic mycorrhizae 


Meln | a \ I ilze von Pinu 
tes (1 al vel sot idskr. 15: 192-203 


korrhizenpilze det 


Melin, 


Deutsch 





been experiments 
uurce mentioned 
fsartenmant 


George It. Ziegle 


ii peer obtan 


witzerlanal 


some ot the 


unication ), | ving are 


teristics ol Perra-[1 is Inologica 


anic material ! <panded at 1800 


i te Miperature 


lo constituents 


Irom) approximiat 


pulbering 
material sucl 
author 
varticles, then 
preseril pure culture 


as moditied by Norkrans,” and 


It mcrease by about one-thire 
hon ol the particle 


olution per gra 


lor acration 


acid ucl I | pri ctl Jit ly’, ny 


9.29.4 Perra-L evidently possess properties 
hydrogen ions during the process lo have uniform 


depth of the substrate, measurements 


rather than dry weight alone since the 


may produce different volumes ot 


Depending upon the amount ot | the a it 


cess solution ] culture 


hort time 


Director 
' Melin, 
ilanzen 
1108 1936 
Norkran 


Pidskt 





minutes 


les approximate 


99 400) 195] 
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root development and heavy mycelial growth in the medium. The 
shoots had begun to develop lateral branches, were an average ot 


15 cm tall and had green, healthy appearing leaves. Further 





B 


ic. 2. Nonmycorrhizal plants of A. Pinus virginiana and B. Pinus sil 
vestris grown in Terra-Lite. 3 and 4 months old respectively % natural 


size 


examination of the roots revealed well developed ectotrophi 
mycorrhizae of the unbranched and singly forked types (Fic. 1) 
In Sweden, the author has grown Pinus silvestris in 500 ml 


culture flasks using a combination of approximately 15 grams 
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and 120 ml nutrient solution ving 
months the seedlings were inoculated with suspensions o 


tn a) ' j >] ] ] . 
Tarieqaltus and Ih OPOogd il 4 {s KNOW TT) to A! mivcor!l 


rhizal on the tree species, according to a procedure used by 


5 


vTrOWH Tor 


Melin (Unpublished \t the same time 20 ml nutrient solution 


was added to each culture flask \fter one additional month, the 
seedlings had developed shoots from 8&8 to 12 em in height, 
actively growing and had healthy-appearing foliage Roo ¢ 
was extensive and the fungi had spread densely throughout 
medium. Eetotrophic mycorrhizae of the unbranched, singh 
forked and coralloid tvpes were abundant in cultures with bot! 
fungi 

Under the conditions of these experiments wherein Terra-Lit 
moistened with a nutrient solution was used as a. substrate, 
was evident that the medium serves well for pure culture synthese 
of ectotrophic mycorrhizae Phe advantages in using this medium 
rather than sand ; It needs no previous treatment before use 
It has a high water holding capacity and eliminates frequent ad 
ditions of liquid, thereby reducing contamination possibilitie It 


] 


1] 
les eXcelle 


provi 


nt aeration conditions 11 roots and tungi and 
their rapid overall development iw im myveorrhizal forma 
tion may reduce the time led well-developed mycorrhizal 
plants during experiments This technique is 
further investigations concerned with the physiology 
rhizal phenomenor 

lhe author is grateful to Professor rr ft the Institute 
of Physiological ala, lings facilities for 
the portion of t 


navian Foundation for funds t ly Swee ( » Dr 


\Iarvin | (sotthel ned Daniel Mn] ‘ staal WW preparation 


of the photog ipl lkpwarp Hacskayso, Department of Botar 


The Greorge \ ny Nli\ sitv. Was] ington, 1). ¢ 
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SYNCHYTRIUM CHAMAEDRYOIDIS 


I} previous paper the 0 all attention to ¢ 
S. urticae and noted that thi 
1X7 2 


’ Since the publication of this 


t 


jinon Sorokin 


note the writer has found 


abundance of Cook’s fungus on Urtica chamacd) 


lexas. During a study of this speci 


yoldes near Austi 


ving condition the 
bodies which Sorokin believed to esting spore 
Synachytrium species also were found abundance 
latter were present ing leave 
chamaedryoides, and an examination 


othe 
lrtica howed that 


fundamentally 


hodies were present and fairly evenly distributed in 
\ careful study of their development from 
has revealed that they are the stalked 
occur commonly in the 


hareyre,”) Werner,® I retslel 


hen, 


voides small cystoliths 


may 
rameter The mapority, however, 
| 


haped or slightly renitorm, 13-67 


lave of ce velopment the 
larger than the neighborin; 
evstolith Llowever, at maturity 


ize of adjacent cells and almost comple te] 
Phe pore apparently 
cross section, Irom 





t 


S. chamaedryoidis 


JOHN Ix 
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CORRECTION FOR THE SUBGENERIC NAME Evuc \MPTOMERIS 


Dr. D. P. Rogers has called to my attention the recent ruling o 
the International Botanical Congress at Stockholm, in Article 32 
of which it is directed that the name of a subgenus in which the 
type of the genus is included should be the same as the genus 
name, ‘Therefore the subgeneric name /:ucamptomeris (Myco 
logia 45: 364-390. 1953) should be changed to Camptomeris 


IkkNst A. Bessey, Michigan State College 


SAKSENAEA VASIFORMIS \ CORRECTION 


In the paper by Saksena: A new genus of the Mucorales ( Myco 
logia 45: 426-436. 1953) the magnifications given apply to the 
original figures, not to the reductions as published. Figs. 1-21, 


p. 427 and 22-30, p. 429, are reduced to 4 of the original size and 


igs. 39-50, p. 432, to 4 of the original size lhe magnifications 


given are to be correspondingly reduced 


\NNOUNCEMENTS CONCERNING APPLICATION FOR GRANTS IN 1954 


\ portion of the annual income received from Sustaining Member 


et aside each year for grants-in-aid to regular members of the Mycological 


Society of America. These grants are awarded “to promote interest” at 
to further research” in the field of mycology, and they ordinarily ¢ not 
exceed $100 eacl \pplication blanks may be obtained from Dr. ¢ 
lexopoulos, Secretary-Treasurer, Department of Botany, Michigan State 
College, East Lansing, Michigan Applicatior ibmitted in triplicate, must 


be in the hands of the Chairman of the Research Grants Committee by 


lebruary 1, 1954 


Applications are not evaluated on any set of rigidly fixed standars ind 

the Committee will welcome a wide variety of vequest Phe fune avail 
able are not large, however, and it seems appropriate at this time to indi 
ate the general philosophy which has been developed as a guide to maki 
awards Che Committee feets that small grants will promote interest 
research in mycology most effectively if they are awarded for the most part 
where the needs are most acute Special consideration will be given, there 
lore, to the ~¢ applicants who have least access t tl T re earcl Tune 1 
younger mycologists in the early years of their careers, to investigator 
maller institutions where internal funds are particularly limite and t 
those who are engaged upon projects which do not ordinarily derive rea 
upport from large granting agencies such as the Institutes and Founda 
tions. Younger applicants are urged to provide supporting recommendat 
trom some senior research investigator with whom they have been associates 
\pplicati | for tund to defray « <penses ¢ collectine trip wath Das 


sidered only when they reveal urgent need closely associate ith a 1 
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Jermea 476, 620 
Yerminus 313 
R81. 882. 883 


descolea S82, 2 


Nacanthodes philippinensis 
Nachea leucopodia 932 
Naporthe 165 
Dicaeoma larinaceun 

perum 134 
Dichaena 320 
Dictydium cancellatum 
Dictvolus 320 
Dictyopanus 557, 883; 
Dictyoploca plectophyll: 
Dictyosporium 473 
Dictyostelium discoideum 235 
Didymium itridis 933 
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kinsoniana 894; ip) O04 
camerina 896, 920; camarinoides 
895; carbonicola 896; clayvata SOX 
872; cortinarioides 897, 00; cus 
pidata 898; farinosipes 899, “11 
ferruginea 900; fibrillosa 901; 
fuscobrunnea 902; humicola 903; 
ypnorum 915, 916, 917; insignis 
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: 1: 9] 
atitolia 4 marginata 9] ‘ 
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bey Y? 
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ber yotrvun l 900, 909, 912; pruinatipes var. ful 
iy 
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I 

| 
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I 

| 


vipes 911, 913; riparia 8&2; rubigi 
1 nosa 921; rudericola 914; rugi 
pidermophytor ct u ) l sperma 915; sideroides 896, 899 
riocladus 32 912; stagnina 917; subdecurrens 
vinia amylovor: ) 916; subfiliformis 917; subochra- 
rysibs occult: cea 915, 917; tahquamenonensis 
scherichia coli 16 lo : 908, 919; triscopa 904, 907, 920 
35, 346, 352 umbrinipes 920; unicolor 919; vac- 
Eucamptomeris 66, 306% , OF cinil 921; venenata 22, 924 
Kurotium 671; herbar um 671 vialis 924; vittacformis &8&]1 


| neaietines 24/9, Zo saler 
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Montagnea 

Montagnites 

Morchell: esculenta 14 

Mortierella vinacea 16 

Mucor 9, 165, 166, 825, 826 

Mucronella 943, 944 

Mutinus 318, 320 

Mycena 886, 888; 
cromphale 871; 

Mycenastrum chilense 8&5; 


mS 


jaffuelin 882; mi 
pura S63, 872. RS] 
corium 
M vc 
221; 
221 
Mycobonia 319; flavida 878 
Mycogone nigra 954 
M ycoleptodon 320 
Mycosphaerella 314 
Myriangium 78 
pritzelianum 782 


obacterium avium 165; phlei 165, 


smegmatis 221; tuberculosi 


miconiat 78 
purpurascet 
78 

Myriocephalum 

Mytilidion 320 

Mytilinidion 320 

Naematoloma myosotis 882 

Nau oria && } 

Nectria 621 

Neopaxillus 883; echit 
874 

Nephrochytrium 434 

Neurospora 194, 501, 503, 
lina 831; crassa 195, 832; 
826, 827 

Nidularia 3 

Nigredo 3 

Nocardia 220; 
corallina 221, 831; 

Nolanea 321 

Nothopanus &&3 

Nummularia 320 


spermus 870, 


I~ 1 
o2Z)*. coral 


sitophil 


asteroides 221, 597 


farcinica 221 


Octaviania 313 
Octavianina 313 
Odontia 320, 943, 945 
Oidium albicans 317 
Oligonema flavidum 927; 
itzii 927 
Olpidiopsis 315, 314 
Omphalia 888 
Omphalina 313; 
R81; 


schwen 


defibulata 

griseopallida pyxidata 
rustica 872 

Oospora 165 

Ophiobolus 566, 507 

Ophiodothis vorax 588 

Ophiostoma 320; piceae 579, 
SSO 

Orobanches 319 
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Oudemansiella 
tenn 6/8 


Oxydontia 943 


Pactilia 320 
Panaeolus 319; phalaenarum 868; 
subbalteatus 86% 

Panellus 321, 886; longinquus 

Panus 15, 883, 88% cru 
microspermus 
irius 868, 870 

Papularia 

Parasacch: 


s]® 


Passalora 

ligera 
Paxillus 31 

tinus &68 

defibulatus &&4 
Pedilospora 472 
] OU filamentosa 7 
filamentosa f. sp. microsclerotia 
716; filamentosa f. sp. sasakii 717; 
filamentosa f sp solani 716; fila 
mentosa t. sp timsii 77° kolerovga 
704 


eS 


Pellicularia l 


16. 617. 690 
chrysogenum 
corylophilun 
vlauc uli ®2 


lo] 


Pemiophora 320 
Perichaet i vermicul: 
Peripherostoma 315 
Verona ] 
Pestalozzia 16 
Pezicula 620 
Peziotric 
Peziza 

298 : } 
421. , a: 
100; melastoma 298; 
476; ruborum 300 


Phacangella 299, 300 


griseo-vitellina 299 


rufo-olivacea 


accrus 
299; ulicis 475 
Phaengium rubi 299 
Phaeodon 560 
Phaeogyroporus 8&4; tropicus 
885 
Phaeomarasmius 02; — chiliotrichi 
882; distans 8&2 
Phaeomycena &83, 8&6 
870 
Phakopsora 573; hansfordii 
Phallus 313; caninus 318, 319 
Phellinus 313, 878; 
Phellodon 560, 944 


Phialoconidiophora 693 


gilvus 869 
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ri 7] jeanselmel 400, 401 
verrucosa 166, 569, - medi 3, 505; media 
ebia 320 ; ta 406; miessleana 409 


20 568; oblongata 394 


hleospora 320 397, 398; oblongispora 394; 
iogiotis 320 ligotrich 405; « 
idium 320 , 405, 406; parvul: 
apiahyna 871; autun pellita 391, 397; phaeoc 
pseudotascicularts 509; punctata 406; rv 
403, 406; scirpicola 570; 
ittariop 407 tomentosa 406; trevon 
99, 406 trichost 67 
Pholiotina tvphaecola 570; vas 
Phoma 165, 31 20, 4 (y 7 98, 404, 405, 408, 409 
597, 600, herbarum . 40 5 


pastula 319 


curare 
eurocollybia 


| 
Phragmidiella | 
Phragmidium 48, 5 Wm 3 Pleurocybella 883 
Phylacteriaceae 55% Pleuroflammula &&8 
Phylacteria 559 Pleuropus 31 3] 
Phylloboletellus 886 hloephoru 316 

870 Pleurotus 
Phyllocarbon yasudat ». 3 rickii 870 
Phylloporus 557 Plowrightia 
Phyllostica 463, 597, 599, 600 Pluteus atre 
Physalacria 883 S82; viscid 
*hvysarella oblonga 932 ensis 870 


cypha 


Physarum bethelin 9 bogoriense | 
cinereum 932; didermoides | 
globuliferum 32; mutabil Polioma 1 
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rodospora 
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ycephalun lychaet m 320 


; olycystis 319 
932; virice ; Soest: -naag > 560 

Physisporus 313 Polyozellt 

Sa nant al plex 

Piedraia | Polyporus berke 

Pilacrs 32 phureus 165 

olystictus 
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| 
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ilobolus 
' 
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rodisculus 


romyvyce! 
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arctica 400 
herbevidis 404, 405; chrysospora 
196; clavispora 401, 404; cle 
mentsii 398, 403; coluteicola 404 
405: comata 412; coronata 399 
107, 408, 409; cylindrospora 396; 
dichromatricha 398, 401, 403; di 
chromatricha var. dichromatricha 
402; dichromatric! ar. nigriseda 
402; dura 399, 5, 407, 409; galii 
392; galiorum ; herbarun 
405. S66 568 : } 1] 
566, 567: herbarum 
406: herbarum tf. halim 
405: ilicis 404, 408, 


media 399, 404; 
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Puccinia 76, 115, 3 
matica 116 129 
andicola 131; arenari 
116; ball tac florac 
80; bithynica 11& 
caricis 80; consper 
var. parmensis 124; 
116; drabae 81; eutren 
nacea 116; gentilis 12% 
118; griseola 134; 
hieraciit 80; holboell 
116; malvacearum 443; merter 
81; millefolii 81; mitoensis r ‘ 

129; mitrata 128 ; obset 7 , ] 6 7] 


6, BSZ tragili 16 


aeman 1&1; paz chkei 8&1; poae ‘ t 4 
116 Saksenaea 4 434, 4 
| mis 433, 434, 435, 97% 


udeticae 79; 4 

129; prae 

var. conners 8; prospera j 

pulsatillae 81; ranunculi &13 0 roe 
teliiformis 115, 116; rubigo-vera 

7S: sana 116; saxitravaec-tricusp! 

datae &1; soledadensis 116; sorg] 
79; sphacelicola 116; striatifera 
116, 132; uliginosa 122 

Pucciniastrum 49, 6 

Pucciniola 317; diadelphiae 317 


Pucciniostel 2. 


on 
/ 


arkiana 
hashiokai 572; mandschurica 
philippinensis 572, 573, 574, 

Pullularia 165; jeanselmei 258 

Pycnochytrium 28 

Pycnoporus sanguineus 868 


Pyrenophora 562; alternaria 697 


dichromatrich; - inclusa 562 
paradoxa § phaeocome 6. 
69>: secalis di 396 

Pyrrhoglossun 

Pythium 16 


Raddete IS; turkestan 
Radulum 943, 94 
Ramaria 320 
Ramularia 320 
Raphanazon 314 
Resupinatus 316 

s/0 

Reticularia lye 
thabdospora 
Rhacophyllus 8&8 
Rhipidium 31 

tum 319 
Rhizidiomyces 435 
Rhizoctonia 319, 698 
microsclerotia O98 
Rhizopodella 297, 298 
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cocculi | cookii 291; corni 104; 
\4:; duchesneae 104; «1 
t 77, 278, 284; erechti 


tis 109; fraxini 112; 


114, 28 ganolobi 108; ilicicola 
108; laevi 79 teum 2% 
rniae 284; liquidambaris 108; 
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t y » ( iv) 


meliloti 292; reur 
tu s4; mitchellae 112; 


st) “4 
/ “4 


parthenocissi 103; 


polygoni 110; 


“4 


tal ! ‘4; teco 
trachelospermi 112; 


; 


; 


mae 110; 


ulmi 114; urtica 


1; violae 114; 


/ f i 
84: akshaiberi 
nel 4 


4 
292; a 


nen nes 


asterum 106; aty! i x4 


iustrale 284; bignoniae 109; cal- 
licarpae 110; cardiospermi 108; 
carpini 109; cellulare 284; cerastii 
10 chamaedryoidis 977; 
itrinum 284; clematidis 109; 





994 MyCOLoGia, 


ulmi 652, 657, 664, 666, 668, 669; 


virginica 652, 665 
Teichospora 321, 409 
lelamonia 314 
lermitomyces 
Thaxterogaster 8&1, 

ghellanicus 8&2; 
Thecopsora 49, 63 
Chelephora 556, 

amorpha 315; f 

lida 559; 

559. 560 


KRY 


I 


ale 


f 
11 
ti 


p dice 


Phyronectria 621 

Phyrsidium 321 

Tilletiopsis 44 

litaea 473 

Pomentella 314, 316, 559, 94 
Popospora 20 

Porula bergeri 253; jeanselmei 25 
Porulopsis 649; colliculosa 652, 665; 
dattila 652, 658. 665, 669, 670: 
kefyr 652; pulcherrima 650; ro 
tundata 650. 653, 665: sphacrica 
653, 665, 669: utilis 16, 826 

Trematostoma 321 

Premella 314 


Fremellodon 321, 


557, 94 
lrichia erecta 927; varia 
Prichoderma 161, 165 
Pricholoma 321, 476, 882 

476; flavovirens 866 
Pricholomopsis 877, 883; 
871 
Trichophyton gypseum 166; menta 
grophytes 166, 475, 597, 601, 628: 
purpureum 628; rubrum 475, 628; 
sulfureum 597; tonsurans 597 
Prichosporium 314, 321, 693 
Pritirachium album 729; depende: 
729, 730, 731, 743; roseum 730 


Progia 883; cantharelloides 870 


iraucariat 


fromera 321 
Pubaria gregoriana 8&2; omphaliop 
1s S68 


Voc. 45, 


lubari 
Pubere 
aris 
fubtfera ferrugin 
Pubureinia 319 


lympanis 619 


leomyces 78 guianensis 783; 
pritzelianum 783; purpurascens 
785 

‘'redinopsis 47, 48, 49, 63 

redo 313; appendiculata 

317; impedita 133 

rocystis 319 

romyces 48, 
ponicus dv 


violacea 520 


aginata 
elutaria £ 
300, 475. 47 ifo-olivacea 298 
299, 300, 475 
Velutarina 476: 
Venturia 314 
Versipellis 314 
Verticillium 16 
Visculu 13 
Volvaria 
Volvariell 


YY 


rufo-olivacea 476 


Whetzeliomy 
W hitfordia 
W oroninel! 


XNerocomus 
Xeromphali 
helbergeri 
Xerula chrysope 
Xylaria &36; 
R36; cornu 
845; oxvac 


839 














MANUSCRIPT 


Publication in MYCOLOGIA is ordinarily restricted to members of the Myco- 
logical Society of America. Exceptions to this regulation require a favorable vote 
by a majority of the Editorial Board. When a paper has two or more authors, the 
person submitting the paper is expected to be a member. 


Papers should be submitted in duplicate, typwritten and double-spaced throughout, 
to any member of the Editorial Board, preferably to that member most familiar with 
the subject matter. Papers will be published in the approximate order of their 
acceptance, except for the address of the retiring President and papers whose cost of 
publication is paid by the authors, the latter run as excess pagination. 


All iliustrations should be numbered consecutively throughout a paper, using 
arabic numbers and small letters for subdivisions, e.g., Fig. 1, a etc. This does not 
mean that all figures grouped for convenience on a single page need have a single 
number. Figures should be prepared so that, when reduced, the width will not 
exceed 4 inches, and should be short enough to permit the insertion of the legend 
beneath the figures. Each article wiil be restricted to twenty pages, including illus- 
trations, except when authors submit only one paper in two or three years of member- 
ship, in which case the restriction will be thirty and forty pages respectively. Ruled 
tabular matter is counted double. Should an author wish to publish additional pages 
in one article he may do so by paying for the excess pages at current rates. 


Citations of literature should be double-spaced, arranged in alphabetical order and 
cited by numbers. In citing papers with two or more authors, only the first author 
should have the initials after the surname. The address of the author should appear 
at the end of the text, before the bibliography. 

Each author will be restricted to two pages of half-tone illustrations for each 
article, or their equivalent (the cost of each being approximately $9.25). Should 
the author submit illustrations for which the cost of cuts exceeds that amount, he will 
be asked to bear the excess cost of the cuts in addition to excess pages. 


To comply with the International Rules, it is recommended that contributors fur- 


nish brief Latin diagnoses of all new species and genera when their manuscript is 
submitted for publication. 
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100 MILLIMETERS 


. 
INSTRUCTIONS Resolution is expressed in terms of the lines per millimeter recorded by a particular 
film under specified conditions. - Numerals in chart indicate the number of lines per millimeter in adjacent 
“T-shaped” groupings. 

_ In microfilraing, it is necessary to determine the reduction ratio and multiply the number of lines in the 
‘chart by. this value to find the numbe? of lines recorded by the film. As an aid in determining the reduction 
ratio, the line above is 100 millimeters in length. Measuring this line in the film image and dividing the length 
into 100 gives the reduction ratio. Example: the.line is 20 mm. long in the film image, and 100/20 = 5. 

Examint “T-shaped” line groupings in the film with microscope, and note the number adjacent to finest 
lines recorded sharply.and distinctly. Multiply this number by the reduction facgor to obtain resolving power 
in lines*per millimeter. Example: 7.9 group of lines is clearly recorded while lines in the 10.0, group are 
not distinctly separated. Reduction ratio is 5, and 7.9 x 5 39.5 lines per millimeter recorded satisfacto- 
rily. 10,0 x § = $0 lines per millimeter which are not recorded: satisfactorily. Under the particular condi- 
tions, maximum resolution is between 39.5 and 50 lines per millimeter. 

Resolution, as measured on the film, is a test of the entire photographic system, including lens, exposure, 
processing, and other factors. These rarely utilize maximum resolution of the film. Vibrations during 
exposure, lack of* critical focus, arid exposures yielding very dense negatives are to be avoided. 
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